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27.4.12 ̂encoder interfacẽ  .................................................................................................. 500 
27.4.13 GPTIM׆  ........................................................................................................................................ 501 
27.4.14 DMA  .................................................................................................................................................. 504 
27.4.15 DMA Burst .................................................................................................................................................. 505 
27.4.16 ῀ ⱳ  ........................................................................................................................................ 505 
27.4.17 Debug  ................................................................................................................................................ 506 

27.5  ............................................................................................................................................................... 506 
27.5.1 GPTIMx └ 1̂GPTIMx_CR1̃ .................................................................................................... 507 
27.5.2 GPTIMx └ 2̂GPTIMx_CR2̃ .................................................................................................... 509 

27.5.3 GPTIMx׆ └ ̂GPTIMx_SMCR̃ ..................................................................................... 509 
27.5.4 GPTIMx DMA Ҭ ᶏ ̂GPTIMx_DIER̃ .................................................................................. 511 
27.5.5 GPTIMx ̂GPTIMx_ISR̃ ........................................................................................................ 513 
27.5.6 GPTIMxԊᴆ֟ ̂GPTIMx_EGR̃ ............................................................................................... 514 
27.5.7 GPTIMx / 1̂GPTIMx_CCMR1̃............................................................................... 515 
27.5.8 GPTIMx / 2̂GPTIMx_CCMR2̃............................................................................... 517 



∆  

֟ ӥ 

FM33LC0xx                              2.4                                  14 

27.5.9 GPTIMx / ᶏ ̂GPTIMx_CCER̃ ..................................................................................... 519 
27.5.10 GPTIMx ̂GPTIMx_CNT̃ ................................................................................................... 520 
27.5.11 GPTIMx № ̂GPTIMx_PSC̃ .................................................................................................... 521 
27.5.12 GPTIMx ꜚ ̂GPTIMx_ARR̃ ............................................................................................... 521 
27.5.13 GPTIMx / 1̂GPTIMx_CCR1̃ ......................................................................................... 522 
27.5.14 GPTIMx / 2̂GPTIMx_CCR2̃ ......................................................................................... 522 
27.5.15 GPTIMx / 3̂GPTIMx_CCR3̃ ......................................................................................... 523 
27.5.16 GPTIMx / 4̂GPTIMx_CCR4̃ ......................................................................................... 523 
27.5.17 GPTIMx DMA └ ̂GPTIMx_DCR̃ .............................................................................................. 524 
27.5.18 GPTIMx DMA ̂GPTIMx_DMAR̃ ........................................................................................... 525 
27.5.19 GPTIMx ITR ̂GPTIMx_ITRSEL̃.............................................................................................. 525 

28 ̂BSTIM32̃  ...................................................................................................................................... 527 

28.1  ................................................................................................................................................................... 527 
28.2 Һ  ........................................................................................................................................................... 527 
28.3  ........................................................................................................................................................... 527 
28.4 ⱳ  ........................................................................................................................................................... 528 

28.4.1 ᾝ ................................................................................................................................................... 528 
28.4.2 ᵬ  ........................................................................................................................................ 530 
28.4.3 ᵬ  ........................................................................................................................................ 532 
28.4.1 Debug  ................................................................................................................................................ 533 

28.5  ............................................................................................................................................................... 534 
28.5.1 BSTIM └ 1̂BSTIM_CR1̃ ......................................................................................................... 534 
28.5.2 BSTIM └ 2̂BSTIM_CR2̃ ......................................................................................................... 535 
28.5.3 BSTIMҬ ᶏ ̂BSTIM_IER̃ ..................................................................................................... 535 
28.5.4 BSTIMҬ ̂BSTIM_ISR̃ ..................................................................................................... 536 
28.5.5 BSTIMԊᴆ֟ ̂BSTIM_EGR̃  .................................................................................................... 537 
28.5.6 BSTIM ̂BSTIM_CNT̃........................................................................................................ 537 
28.5.7 BSTIM № ̂BSTIM_PSC̃ ........................................................................................................ 537 
28.5.8 BSTIM ꜚ ̂BSTIM_ARR̃ .................................................................................................... 538 

29 ᵞⱳ ̂LPTIM32̃  .................................................................................................................................. 539 

29.1  ................................................................................................................................................................... 539 
29.2  ........................................................................................................................................................... 540 
29.3 ⱳ  ........................................................................................................................................................ 540 

29.3.1  ................................................................................................................................................ 540 
29.3.2 ‖  .................................................................................................................................... 541 
29.3.3 ‖  .................................................................................................................................... 541 
29.3.4 Timeout  ............................................................................................................................................. 541 

29.4 ⱳ  .................................................................................................................................................... 542 
29.4.1 32bit PWM ................................................................................................................................................. 543 
29.4.2 ῀  ................................................................................................................................................... 543 

29.5  ............................................................................................................................................................... 545 
29.5.1 LPTIM ̂LPTIM_CFGR̃ .......................................................................................................... 545 
29.5.2 LPTIM ṿ ̂LPTIM_CNT̃  ........................................................................................................ 546 
29.5.3 LPTIM └ ̂LPTIM_CCSR̃ ................................................................................ 547 
29.5.4 LPTIM ṿ ̂LPTIM_ARR̃ ........................................................................................................ 548 
29.5.5 LPTIMҬ ᶏ ̂LPTIM_IER̃  ...................................................................................................... 549 

29.5.6 LPTIMҬ ̂LPTIM_ISR̃ ...................................................................................................... 550 
29.5.7 LPTIM └ ̂LPTIM_CR̃  .............................................................................................................. 550 
29.5.8 LPTIM 1̂LPTIM_CCR1̃ ................................................................................................ 551 
29.5.9 LPTIM 2̂LPTIM_CCR2̃ ................................................................................................ 551 

30 ̂RTC̃  .................................................................................................................................................. 553 



∆  

֟ ӥ 

FM33LC0xx                              2.4                                  15 

30.1  ................................................................................................................................................................... 553 
30.2  ........................................................................................................................................................... 553 
30.3 ᵬ  ........................................................................................................................................................... 554 

30.3.1 ̂LTBC̃  ................................................................................................................................. 554 
30.3.2 LTBC  ........................................................................................................................................... 554 
30.3.3 BCD  .................................................................................................................................................... 556 
30.3.4 RTCᶏ ҍẢ  ......................................................................................................................................... 557 
30.3.5 RTC  ............................................................................................................................................. 557 
30.3.6 RTC  ............................................................................................................................................. 557 
30.3.7 ∞  ................................................................................................................................................... 558 

30.4  ............................................................................................................................................................... 559 
30.4.1 RTCΏᶏ ̂RTC_WER̃ ............................................................................................................... 560 
30.4.2 RTCҬ ᶏ ̂RTC_IER̃ ............................................................................................................. 560 
30.4.3 RTCҬ ̂RTC_ISR̃ ............................................................................................................. 561 
30.4.4 BCD ̂RTC_BCDSEC̃ ......................................................................................................... 563 
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34.2.3 GPIŎ ῀ ₮ᶏ ̆2ҩ ҉ ̆ ₮ֽ̂ 7816 ̃ .................................... 673 
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34.6 Ҭ ̂EXTĨ  ...................................................................................................................................... 678 

34.6.1 ⱳ  ................................................................................................................................................... 678 
34.6.2  ................................................................................................................................................... 679 

34.7 GPIO ₮ .................................................................................................................................................. 680 

34.8  ............................................................................................................................................................... 681 
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34.8.2 GPIOx҉ ᶏ ̂GPIOx_PUEÑ .................................................................................................. 683 
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34.8.15 EXTI ῀Ḥ ̂GPIO_EXTIDĨ ..................................................................................................... 695 
34.8.16 FOUT ̂GPIO_FOUTSEL̃ ....................................................................................................... 695 
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34-3 GPIÔ ң ҉ ̃  ........................................................................................................................ 673 
34-45V-TOLERANT GPIO  .................................................................................................................................... 674 
34-5 ῀ ................................................................................................................................................ 679 
34-6 EXTIḤ ῀  ............................................................................................................................................ 679 
36-1 CORTEX-M0  .................................................................................................................................. 699 



2  

֟ ӥ 

FM33LC0xx                              2.4                                  26 

1 ֥  

1.1  

FM33LC0xxx ↓ᵞⱳ MCŬ ԍARM Cortex-M0ῤ ̆ ῀ ̆ΐ ү

̆ ΐ ᴨ ᵞⱳ ȂFM33LC0xxx ↓ ңҩ ↓̆№≢ҹ

USB FS device FM33LC0xxU ↓̆ Ҍ USB FM33LC0xxN ץ̆↓ FM33LC0x4NR

↓Ȃ 

 ̧ ᵬ ̔ 1.8V~3.6V (USB)̕1.8V~5.5V (no USB) 

 ̧ ᵬ ̔-40Ņ~+85Ņ 

 ̧ ῤ  

Â ARM Cortex-M0 

Â /  

Â Һ 64Mhz 

Â SWD  

Â 24bit Systick  

 ̧ ᵞⱳ  

Â ῖ ⱳ 120uA/MHz@48MHz̆98uA/MHz@64MHz (Coremark) 

Â 32KHzҊLPRUNⱳ ̔typ 30uA 

Â Sleep ̔typ 6uA 

Â DeepSleep ̆RTC +ῃ RAMḠ +CPUῤ Ḡ ̔typ 1uA 

Â DeepSleep ̆RTCẢ +ῃ RAMḠ +CPUῤ Ḡ ̔typ 0.8uA 

 ̧ Ữ  

Â 64/128/256KB Flash  

Â Flash Ώ ̔100,000  

Â Flash Ḡ ̔10 @85Ņ 

Â ף Ḡ  

Â 24KB RAM  

 ̧ ү  

Â ȁ BOR ̂ 4 Ҋ ᵝ ṿ̃ 

Â ᵞⱳ PDR ̂ 4 Ҋ ᵝ ṿ̃ 

Â ̂SVD̃ 

Â 2xOPA 

Â 2xᵞⱳ  
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Â 12bit 1Msps SAR-ADC 

Â ᴰ ̆ +/-2Ņ 

 ̧ Ḥ  

Â UART*4 

Â LPUART*2 

Â 7816Һ *1 

Â SPI*2̆Һ׆  

Â I2C*1̆1Mbps Fm+̆Һ׆  

Â 7 DMA 

Â CRC  

 ̧ USB׆  

Â USB2.0 FS devicĕ  

Â ץҊ ̔1ҩ control̆2ҩ IN̆2ҩ OUT 

Â 512 bytes Packet RAM 

Â USB2.0 LPM  

Â Suspend/Resume 

 ̧  

Â 16bit *1̆ PWM№ 120MHz 

Â 16bit *2 

Â 32bit *1 

Â 24-bit Systick*1 

Â 32-bitᵞⱳ *1 

Â CPU *1 

Â *1 

Â ᵞⱳ ̂RTCC̃̆ ⱳ ̆ +/-0.476ppm 

 ̧ LCD └  

Â 4COM¦32SEG / 6COM¦30SEG / 8COM¦28SEG 

Â 1/3 biasȁ1/4bias 

Â ῤ №  

Â ᴡ  

 ̧ ῃ  

Â AES ᴆ ᾝ̆128/192/256-bit 

Â AES ECB/CBC/CTR/GCM/GMAC  

Â  

 ̧  
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Â ҉ RC ̆ ₮8/16/24/32MHz̆₮ +/-0.5%̆

8/16MHzῃ ԍ+/-2% 

Â ᵞⱳ 32768Hz ᵣ ̆ Ả  

Â ᵞⱳ ᵞ RC ̆32KHz 

Â ᵣ ̆4~32MHz 

Â PLL̆ ῀1MHz̆ ₮64MHz̆ № ₮128MHz 

 

1.2  

Cortex-M0

DMAC

BusMatrix

NVMIF

Flash

(max 256KB)

A
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B
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REFERENCE
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(24KB)
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T
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o

r
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C
R
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P
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1.3 ֥ ∆  

 Flash ̂Kbytes̃ RAM ̂Kbytes̃  

FM33LC046U/N 256 24 LQFP64 

FM33LC026U/N 128 24 LQFP64 

FM33LC016U/N 64 16 LQFP64 

FM33LC045U/N 256 24 LQFP48 

FM33LC025U/N 128 24 LQFP48 

FM33LC015U/N 64 16 LQFP48 

FM33LC043U/N 256 24 QFN32 

FM33LC023U/N 128 24 QFN32 

FM33LC013U/N 64 16 QFN32 

FM33LC044NR 256 24 LQFP44 

FM33LC024NR 128 24 LQFP44 

FM33LC014NR 64 16 LQFP44 

1-1FM33LC0XX ∆  

 

1.4 ֥  

 FM33LC046U FM33LC043U FM33LC026U FM33LC023U 

CPU Cortex-M0 

Max Freq. 64MHz 

Flash 256KB 128KB 

RAM 24KB 

AES 1 

RNG 1 

Timer 

ATIM 1 

GTIM 2 

BSTIM32 1 

LPTIM32 1 

systick 1 
RTC/WWDT/IWD

T 
1/1/1 

SPI 2 2 2 2 

I2C 1 1 1 1 

UART 4 4 4 4 

LPUART 2 2 2 2 

USB1.1 FS 1 1 1 1 

GPIO 54 26 54 26 

LCD 
4*32 
6*30 
8*28 

- 
4*32 
6*30 
8*28 

- 

OPA 2 1 2 1 

12bit SAR-ADC 16ch 9 16ch 9 

TempSensor 1 

1-2FM33LC0xxU ∆  
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 FM33LC0x6N FM33LC0x5N FM33LC0x3N 

CPU Cortex-M0 

Max Freq. 64MHz 

Flash 
256KB 
128KB 
64KB 

RAM 
24KB 
24KB 
16KB 

AES 1 

RNG 1 

Timer 

ATIM 1 

GTIM 2 

BSTIM32 1 

LPTIM32 1 

systick 1 

RTC/WWDT/IWD
T 

1/1/1 

SPI 2 2 2 

I2C 1 - - 

UART 4 4 4 

LPUART 2 2 2 

USB1.1 FS - - - 

GPIO 56 44 28 

LCD 
4*32 
6*30 
8*28 

4*24 
6*22 
8*20 

- 

OPA 2 2 2 

12bit SAR-ADC 16ch 11ch 9ch 

TempSensor 1 

1-3FM33LC0xxN ∆  

 

 FM33LC044NR FM33LC024NR FM33LC014NR 

CPU Cortex-M0 

Max Freq. 64MHz 

Flash 256KB 128KB 64KB 

RAM 24KB 24KB 16KB 

AES 1 

RNG 1 

Timer 

ATIM 1 

GTIM 2 

BSTIM32 1 

LPTIM32 1 

systick 1 
RTC/WWDT/IWD

T 
1/1/1 

SPI 1 

I2C - 

UART 4 
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 FM33LC044NR FM33LC024NR FM33LC014NR 

LPUART 2 

USB1.1 FS - 

GPIO 41 

LCD 
4*25 
6*23 
8*21 

OPA 2 

12bit SAR-ADC 11ch 

TempSensor 1 

1-4 FM33LC0x4NR ∆  
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2  

2.1 ∆ 

2.1.1 FM33LC0x6U ЃLQFP64Є 

FM33LC0x6U
LQFP64

1 2 3 4 5 6 7 8 9 11 12 13 1410

27

28

29

30

31

32

46 45 44 43 42 41 40 39 38 36 35 34 3337

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48 47

15 16

17

18

19

20

21

22

23

24

25

26

PD10/ XT32KI

VSS

VDD15

A
D

C
_I

N
6
/L

P
U

A
R
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R
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R
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R
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U
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0
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PB3/ UART4_TX/ ATIM_CH2N
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PB9/ SEG8/ SPI1_SCK/ GPT0_ETR/ ANATST

PB10/ SEG9/ SPI1_MISO/ GPT0_CH1/ OPA1_INN1

PB11/ SEG10/ SPI1_MOSI/ GPT0_CH2/ OPA1_INP1

ADC_IN3/ UART5_RX/ SEG22/ PD0

ADC_IN4/ UART5_TX/ SEG23/ PD1
ADC_IN5/ SPI1_SSN/ SEG24/ PD2

PB12(WKUP3)/ ATIM_ETR/ FOUT1

DP

DM
P
C
0
/O

P
A

2
_I

N
N

2
/G

P
T1
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1
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_I
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P
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P
T1
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2
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R

ST

SWCLK/ PD7
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O
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D

9
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2-1FM33LC0x6U LQFP64  

 

ȍ Ȏ 

1ȁ PA11 PA12ҹ  

2ȁ PB12ҹ5V tolerant  
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2.1.2 FM33LC0x6N ЃLQFP64Є 

FM33LC0x6N
LQFP64

1 2 3 4 5 6 7 8 9 11 12 13 1410

27

28

29

30

31

32
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2.1.3 FM33LC0x5N ЃLQFP48Є 
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2.1.4 FM33LC0x4NR ЃLQFP44Є 
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2.1.5 FM33LC0x3N ЃQFN32Є 
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2.1.6 FM33LC0x3U ЃQFN32Є 
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2.1.7 FM33LC0x2N ЃTSSOP20Є 
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2.1.8 ꜗ ӎЃFM33LC0xxUЄ 

Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 

1  2 NRST ῃ ᵝ  

2  3 

PA13 GPIO 

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

ADC_IN6 ADC ῀  

3  4 

PA14 GPIO 

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

ADC_IN7 ADC ῀  

4  5 

PA15 GPIO 

WKUP0  

SVS  

ADC_IN10 ADC ῀  

5   

PA0 GPIO 

COM0 LCD ꜚ COM  

UART4_RX UART  

6   

PA1 GPIO 

COM1 LCD ꜚ COM  

UART4_TX UART  

7   

PA2 GPIO 

COM2 LCD ꜚ COM  

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

8   

PA3 GPIO 

COM3 LCD ꜚ COM  

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

9   

PA4 GPIO 

COM4/SEG28 LCD ꜚ COM/SEG  

GPT1_CH3  

COMP2_INN1 ῀ 

10   

PA5 GPIO 

COM5/SEG29 LCD ꜚ COM/SEG  

GPT1_CH4  

COMP2_INN2 ῀ 

11   

PA6 GPIO 

COM6/SEG30 LCD ꜚ COM/SEG  

OPA1_INN2 OPA ῀  

12   

PA7 GPIO 

COM7/SEG31 LCD ꜚ COM/SEG  

OPA1_INP2 OPA ῀  
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 

13  6 

PA8 GPIO 

SEG0 LCD ꜚ SEG  

LPT32_CH1 ᵞⱳ  

COMP2_INP1 ῀ 

14   

PA9 GPIO 

SEG1 LCD ꜚ SEG  

LPT32_CH2 ᵞⱳ  

COMP2_INP2 ῀ 

15   

PA10 GPIO 

WKUP1  

SEG2 LCD ꜚ SEG  

LPT32_ETR ᵞⱳ ῀ 

COMP1_INN1 ῀ 

16  7 
PA11 GPIO 

SCL I2C  

17  8 

PA12 GPIO 

SDA I2C  

ADC_EXSAMP ADC └ 

18  9 

PB2 GPIO 

WKUP2  

UART4_RX UART  

ATIM_CH1N  

19  10 

PB3 GPIO 

UART4_TX UART  

ATIM_CH2N  

20   

PB4 GPIO 

SEG3 LCD ꜚ SEG  

ATIM_CH1  

21   

PB5 GPIO 

SEG4 LCD ꜚ SEG  

ATIM_CH2  

22   

PB6 GPIO 

SEG5 LCD ꜚ SEG  

ATIM_CH3  

23   

PB7 GPIO 

SEG6 LCD ꜚ SEG  

ATIM_CH4  

24  11 

PB8 GPIO 

SEG7 LCD ꜚ SEG  

SPI1_SSN SPI  

ATIM_CH3N  

25  12 

PB9 GPIO 

SEG8 LCD ꜚ SEG  

ANATST  

SPI1_SCK SPI  

GPT0_ETR ῀ 
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 

26  13 

PB10 GPIO 

SEG9 LCD ꜚ SEG  

OPA1_INN1 OPA ῀ 

SPI1_MISO SPI  

GPT0_CH1  

27  14 

PB11 GPIO 

SEG10 LCD ꜚ SEG  

OPA1_INP1 OPA ῀ 

SPI1_MOSI SPI  

GPT0_CH2  

28   

PB12 GPIO 

WKUP3  

FOUT1 ₮ 

ATIM_ETR ῀ 

29   

PB13 GPIO 

SEG11 LCD ꜚ SEG  

OPA2_INN1 OPA ῀ 

UART1_RX UART  

LPUART1_RX LPUART  

30   

PB14 GPIO 

SEG12 LCD ꜚ SEG  

OPA2_INP1 OPA ῀ 

UART1_TX UART  

LPUART1_TX LPUART  

31  15 DP USB  

32  16 DM USB  

33   VSS  

34   VDD  

35   

PC0 GPIO 

OPA2_INN2 OPA ῀ 

GPT1_CH1  

36   

PC1 GPIO 

OPA2_INP2 OPA ῀ 

GPT1_CH2  

37  17 

PC2 GPIO 

XTHIN ῀ 

UART1_RX UART  

LPUART1_RX ᵞⱳ UART  

38  18 

PC3 GPIO 

XTHOUT ₮ 

UART1_TX UART  

LPUART1_TX ᵞⱳ UART  

39  19 

PC4 GPIO 

SEG13 LCD ꜚ SEG  

OPA1_OUT OPA ₮ 

UART5_RX UART  
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 

40  20 

PC5 GPIO 

SEG14 LCD ꜚ SEG  

OPA2_OUT OPA ₮ 

UART5_TX UART  

41   

PC6 GPIO 

WKUP4  

SEG15 LCD ꜚ SEG  

GPT1_ETR ῀ 

ADC_IN11 ADC ῀  

42   

PC7 GPIO 

SEG16 LCD ꜚ SEG  

SPI2_SSN SPI  

ADC_IN8 ADC ῀  

43  21 

PC8 GPIO 

SEG17 LCD ꜚ SEG  

SPI2_SCK SPI  

ADC_IN9 ADC ῀  

44  22 

PC9 GPIO 

SEG18 LCD ꜚ SEG  

SPI2_MISO SPI  

ADC_IN0 ADC ῀  

45  23 

PC10 GPIO 

WKUP5  

SEG19 LCD ꜚ SEG  

SPI2_MOSI SPI  

ADC_IN1 ADC ῀  

46   

PC11 GPIO 

SEG20 LCD ꜚ SEG  

U7816CLK 7816  

GPT0_CH3  

47   

PC12 GPIO 

SEG21 LCD ꜚ SEG  

U7816IO 7816  

GPT0_CH4  

48  24 
PD9 GPIO 

XT32KO 32768Hz ₮  

49  25 
PD10 GPIO 

XT32KI 32768Hz ῀  

50  26 VDD15 LDO ₮̆ 100nF ⌠  

51  27 VSS  

52  28 VDD  

53   VSSA  

54   VDDA  

55  29 

PD11 GPIO 

WKUP6  

FOUT0 ₮ 
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 

ATIM_BRK1 ┤ ῀ 

ADC_IN2 ADC ῀  

56  30 

PD0 GPIO 

SEG22 LCD ꜚ SEG  

UART5_RX UART  

ADC_IN3 ADC ῀  

57  31 

PD1 GPIO 

SEG23 LCD ꜚ SEG  

UART5_TX UART  

ADC_IN4 ADC ῀  

58   

PD2 GPIO 

SEG24 LCD ꜚ SEG  

SPI1_SSN SPI  

ADC_IN5 ADC ῀  

59   

PD3 GPIO 

SEG25 LCD ꜚ SEG  

SPI1_SCK SPI  

60   

PD4 GPIO 

SEG26 LCD ꜚ SEG  

SPI1_MISO SPI  

COMP1_INP1 ῀ 

61   

PD5 GPIO 

SEG27 LCD ꜚ SEG  

SPI1_MOSI SPI  

COMP1_INP2 ῀ 

62   

PD6 GPIO 

WKUP7  

ANATST  

ATIM_BRK2 ┤ ῀ 

63  32 
PD7 GPIO 

SWCLK SWD  

64  1 
PD8 GPIO 

SWIO SWD  

2-1 FM33LC0xxU ∆  
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2.1.9 ꜗ ӎЃFM33LC0xxNЄ 

Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 TSSOP20 

1 47 2 18 NRST ῃ ᵝ  

2 48 3 19 

PA13 GPIO 

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

ADC_IN6 ADC ῀  

3 1 4 20 

PA14 GPIO 

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

ADC_IN7 ADC ῀  

4 2 5 1 

PA15 GPIO 

WKUP0  

SVS  

ADC_IN10 ADC ῀  

5 3   

PA0 GPIO 

COM0 LCD ꜚ COM  

UART4_RX UART  

6 4   

PA1 GPIO 

COM1 LCD ꜚ COM  

UART4_TX UART  

7 5   

PA2 GPIO 

COM2 LCD ꜚ COM  

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

8 6   

PA3 GPIO 

COM3 LCD ꜚ COM  

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

9 7   

PA4 GPIO 

COM4/SEG28 LCD ꜚ COM/SEG  

GPT1_CH3  

COMP2_INN1 ῀ 

10 8   

PA5 GPIO 

COM5/SEG29 LCD ꜚ COM/SEG  

GPT1_CH4  

COMP2_INN2 ῀ 

11 9   

PA6 GPIO 

COM6/SEG30 LCD ꜚ COM/SEG  

OPA1_INN2 OPA ῀  

12 10   

PA7 GPIO 

COM7/SEG31 LCD ꜚ COM/SEG  

OPA1_INP2 OPA ῀  
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 TSSOP20 

13 11 6  

PA8 GPIO 

SEG0 LCD ꜚ SEG  

LPT32_CH1 ᵞⱳ  

COMP2_INP1 ῀ 

14 12 7  

PA9 GPIO 

SEG1 LCD ꜚ SEG  

LPT32_CH2 ᵞⱳ  

COMP2_INP2 ῀ 

15 13 8  

PA10 GPIO 

WKUP1  

SEG2 LCD ꜚ SEG  

LPT32_ETR ᵞⱳ ῀ 

COMP1_INN1 ῀ 

16    
PA11 GPIO 

SCL I2C  

17    
PA12 GPIO 

SDA I2C  

18    
PB0 GPIO 

ADC_EXSYNC ADC ᶏ  

19    
PB1 GPIO 

ADC_EXSAMP ADC └ 

20 14 9  

PB2 GPIO 

WKUP2  

UART4_RX UART  

ATIM_CH1N  

21 15 10  

PB3 GPIO 

UART4_TX UART  

ATIM_CH2N  

22 16  2 

PB4 GPIO 

SEG3 LCD ꜚ SEG  

ATIM_CH1  

23 17   

PB5 GPIO 

SEG4 LCD ꜚ SEG  

ATIM_CH2  

24    

PB6 GPIO 

SEG5 LCD ꜚ SEG  

ATIM_CH3  

25    

PB7 GPIO 

SEG6 LCD ꜚ SEG  

ATIM_CH4  

26 18 11 3 

PB8 GPIO 

SEG7 LCD ꜚ SEG  

SPI1_SSN SPI  

ATIM_CH3N  

27 19 12 4 
PB9 GPIO 

SEG8 LCD ꜚ SEG  
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 TSSOP20 

ANATST  

SPI1_SCK SPI  

GPT0_ETR ῀ 

28 20 13 5 

PB10 GPIO 

SEG9 LCD ꜚ SEG  

OPA1_INN1 OPA ῀ 

SPI1_MISO SPI  

GPT0_CH1  

29 21 14 6 

PB11 GPIO 

SEG10 LCD ꜚ SEG  

OPA1_INP1 OPA ῀ 

SPI1_MOSI SPI  

GPT0_CH2  

30 22  7 

PB12 GPIO 

WKUP3  

FOUT1 ₮ 

ATIM_ETR ῀ 

31 23 15  

PB13 GPIO 

SEG11 LCD ꜚ SEG  

OPA2_INN1 OPA ῀ 

UART1_RX UART  

LPUART1_RX LPUART  

32 24 16  

PB14 GPIO 

SEG12 LCD ꜚ SEG  

OPA2_INP1 OPA ῀ 

UART1_TX UART  

LPUART1_TX LPUART  

33    VSS  

34    VDD  

35 25   

PC0 GPIO 

OPA2_INN2 OPA ῀ 

GPT1_CH1  

36 26   

PC1 GPIO 

OPA2_INP2 OPA ῀ 

GPT1_CH2  

37 27 17  

PC2 GPIO 

XTHIN ῀ 

UART1_RX UART  

LPUART1_RX ᵞⱳ UART  

38 28 18  

PC3 GPIO 

XTHOUT ₮ 

UART1_TX UART  

LPUART1_TX ᵞⱳ UART  

39 29 19  

PC4 GPIO 

SEG13 LCD ꜚ SEG  

OPA1_OUT OPA ₮ 
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 TSSOP20 

UART5_RX UART  

40 30 20  

PC5 GPIO 

SEG14 LCD ꜚ SEG  

OPA2_OUT OPA ₮ 

UART5_TX UART  

41 31  8 

PC6 GPIO 

WKUP4  

SEG15 LCD ꜚ SEG  

GPT1_ETR ῀ 

ADC_IN11 ADC ῀  

42 32   

PC7 GPIO 

SEG16 LCD ꜚ SEG  

SPI2_SSN SPI  

ADC_IN8 ADC ῀  

43 33 21  

PC8 GPIO 

SEG17 LCD ꜚ SEG  

SPI2_SCK SPI  

ADC_IN9 ADC ῀  

44 34 22  

PC9 GPIO 

SEG18 LCD ꜚ SEG  

SPI2_MISO SPI  

ADC_IN0 ADC ῀  

45 35 23  

PC10 GPIO 

WKUP5  

SEG19 LCD ꜚ SEG  

SPI2_MOSI SPI  

ADC_IN1 ADC ῀  

46    

PC11 GPIO 

SEG20 LCD ꜚ SEG  

U7816CLK 7816  

GPT0_CH3  

47    

PC12 GPIO 

SEG21 LCD ꜚ SEG  

U7816IO 7816  

GPT0_CH4  

48 36 24 11 
PD9 GPIO 

XT32KO 32768Hz ₮  

49 37 25 10 
PD10 GPIO 

XT32KI 32768Hz ῀  

50 38 26 9 VDD15 LDO ₮̆ 100nF ⌠  

51 39 27 12 VSS  

52 40 28 13 VDD  

53    VSSA  

54    VDDA  

55 41 29  
PD11 GPIO 

WKUP6  
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Pin Number 
Pin Function Descriptions 

LQFP64 LQFP48 QFN32 TSSOP20 

FOUT0 ₮ 

ATIM_BRK1 ┤ ῀ 

ADC_IN2 ADC ῀  

56 42 30 14 

PD0 GPIO 

SEG22 LCD ꜚ SEG  

UART5_RX UART  

ADC_IN3 ADC ῀  

57 43 31 15 

PD1 GPIO 

SEG23 LCD ꜚ SEG  

UART5_TX UART  

ADC_IN4 ADC ῀  

58    

PD2 GPIO 

SEG24 LCD ꜚ SEG  

SPI1_SSN SPI  

ADC_IN5 ADC ῀  

59    

PD3 GPIO 

SEG25 LCD ꜚ SEG  

SPI1_SCK SPI  

60    

PD4 GPIO 

SEG26 LCD ꜚ SEG  

SPI1_MISO SPI  

COMP1_INP1 ῀ 

61    

PD5 GPIO 

SEG27 LCD ꜚ SEG  

SPI1_MOSI SPI  

COMP1_INP2 ῀ 

62 44  16 

PD6 GPIO 

WKUP7  

ANATST  

ATIM_BRK2 ┤ ῀ 

63 45 32 17 
PD7 GPIO 

SWCLK SWD  

64 46 1  
PD8 GPIO 

SWIO SWD  

2-2 FM33LC0xxN ∆  
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2.1.10 ꜗ ӎЃFM33LC0x4NRЄ 

Pin Number 
Pin Function Descriptions 

LQFP44 

4 

PA13 GPIO 

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

ADC_IN6 ADC ῀  

5 

PA14 GPIO 

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

ADC_IN7 ADC ῀  

6 

PA15 GPIO 

WKUP0  

SVS  

ADC_IN10 ADC ῀  

12 

PA0 GPIO 

COM0 LCD ꜚ COM  

UART4_RX UART  

13 

PA1 GPIO 

COM1 LCD ꜚ COM  

UART4_TX UART  

14 

PA2 GPIO 

COM2 LCD ꜚ COM  

UART0_RX UART  

LPUART0_RX ᵞⱳ UART  

15 

PA3 GPIO 

COM3 LCD ꜚ COM  

UART0_TX UART  

LPUART0_TX ᵞⱳ UART  

16 

PA4 GPIO 

COM4/SEG28 LCD ꜚ COM/SEG  

GPT1_CH3  

COMP2_INN1 ῀ 

17 

PA5 GPIO 

COM5/SEG29 LCD ꜚ COM/SEG  

GPT1_CH4  

COMP2_INN2 ῀ 

18 

PA6 GPIO 

COM6/SEG30 LCD ꜚ COM/SEG  

OPA1_INN2 OPA ῀  

19 

PA7 GPIO 

COM7/SEG31 LCD ꜚ COM/SEG  

OPA1_INP2 OPA ῀  

20 

PA8 GPIO 

SEG0 LCD ꜚ SEG  

LPT32_CH1 ᵞⱳ  
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Pin Number 
Pin Function Descriptions 

LQFP44 

COMP2_INP1 ῀ 

21 

PA9 GPIO 

SEG1 LCD ꜚ SEG  

LPT32_CH2 ᵞⱳ  

COMP2_INP2 ῀ 

22 

PA10 GPIO 

WKUP1  

SEG2 LCD ꜚ SEG  

LPT32_ETR ᵞⱳ ῀ 

COMP1_INN1 ῀ 

SDA I2C  

23 
PB0 GPIO 

ADC_EXSYNC ADC ᶏ  

26 
PB1 GPIO 

ADC_EXSAMP ADC └ 

27 

PB2 GPIO 

WKUP2  

UART4_RX UART  

ATIM_CH1N  

28 

PB3 GPIO 

UART4_TX UART  

ATIM_CH2N  

24 

PB4 GPIO 

SEG3 LCD ꜚ SEG  

ATIM_CH1  

25 

PB5 GPIO 

SEG4 LCD ꜚ SEG  

ATIM_CH2  

31 

PB7 GPIO 

SEG6 LCD ꜚ SEG  

ATIM_CH4  

32 

PB8 GPIO 

SEG7 LCD ꜚ SEG  

SPI1_SSN SPI  

ATIM_CH3N  

33 

PB9 GPIO 

SEG8 LCD ꜚ SEG  

ANATST  

SPI1_SCK SPI  

GPT0_ETR ῀ 

34 

PB10 GPIO 

SEG9 LCD ꜚ SEG  

OPA1_INN1 OPA ῀ 

SPI1_MISO SPI  

GPT0_CH1  

29 PB13 GPIO 
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Pin Number 
Pin Function Descriptions 

LQFP44 

SEG11 LCD ꜚ SEG  

OPA2_INN1 OPA ῀ 

UART1_RX UART  

LPUART1_RX LPUART  

30 

PB14 GPIO 

SEG12 LCD ꜚ SEG  

OPA2_INP1 OPA ῀ 

UART1_TX UART  

LPUART1_TX LPUART  

1 

PC1 GPIO 

OPA2_INP2 OPA ῀ 

GPT1_CH2  

7 

PC2 GPIO 

XTHIN ῀ 

UART1_RX UART  

LPUART1_RX ᵞⱳ UART  

8 

PC3 GPIO 

XTHOUT ₮ 

UART1_TX UART  

LPUART1_TX ᵞⱳ UART  

35 

PC4 GPIO 

SEG13 LCD ꜚ SEG  

OPA1_OUT OPA ₮ 

UART5_RX UART  

36 

PC5 GPIO 

SEG14 LCD ꜚ SEG  

OPA2_OUT OPA ₮ 

UART5_TX UART  

37 

PC6 GPIO 

WKUP4  

SEG15 LCD ꜚ SEG  

GPT1_ETR ῀ 

ADC_IN11 ADC ῀  

38 

PC7 GPIO 

SEG16 LCD ꜚ SEG  

SPI2_SSN SPI  

ADC_IN8 ADC ῀  

39 

PC8 GPIO 

SEG17 LCD ꜚ SEG  

SPI2_SCK SPI  

ADC_IN9 ADC ῀  

40 

PC9 GPIO 

SEG18 LCD ꜚ SEG  

SPI2_MISO SPI  

ADC_IN0 ADC ῀  

41 PC10 GPIO 



2  

֟ ӥ 

FM33LC0xx                              2.4                                  51 

Pin Number 
Pin Function Descriptions 

LQFP44 

WKUP5  

SEG19 LCD ꜚ SEG  

SPI2_MOSI SPI  

ADC_IN1 ADC ῀  

9 VDD15 LDO ₮̆ 100nF ⌠  

10 VSS  

11 VDD  

42 

PD0 GPIO 

SEG22 LCD ꜚ SEG  

UART5_RX UART  

ADC_IN3 ADC ῀  

43 

PD1 GPIO 

SEG23 LCD ꜚ SEG  

UART5_TX UART  

ADC_IN4 ADC ῀  

44 

PD2 GPIO 

SEG24 LCD ꜚ SEG  

SPI1_SSN SPI  

ADC_IN5 ADC ῀  

2 
PD7 GPIO 

SWCLK SWD  

3 
PD8 GPIO 

SWIO SWD  

2-3 FM33LC0x4NR ∆  
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2.1.11  

2.1.11.1 LQFP64 

 
 

2-8 LQFP64  

 

Symbol MIN NOM MAX 

A ï ï 1.60 

A1 0.05 ï 0.15 

A2 1.35 1.40 1.45 

A3 0.59 0.64 0.69 

b 0.18 ï 0.27 

b1 0.17 0.20 0.23 

c 0.13 ï 0.18 

c1 0.12 0.127 0.134 
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Symbol MIN NOM MAX 

D 11.80 12.00 12.20 

D1 9.90 10.00 10.10 

E  11.80 12.00 12.20 

E1 9.90 10.00 10.10 

e 0.50BSC 

L 0.45 0.60 0.75 

L1 1.00REF 

L2 0.25BSC 

R1 0.08 ï ï 

R2 0.08 ï 0.20 

S 0.20 ï ï 

ɗ 0° 3.5° 7° 

ɗ1 0° ï ï 

ɗ2 11° 12° 13° 

ɗ3 11° 12° 13° 

 
NOTE: 
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-220WMMD-4. 
 

2.1.11.2 LQFP48 
 

 



2  

֟ ӥ 

FM33LC0xx                              2.4                                  54 

 

2-9LQFP48  

 

Symbol MIN NOM MAX 

A ï ï 1.60 

A1 0.05 ï 0.15 

A2 1.35 1.40 1.45 

A3 0.59 0.64 0.69 

b 0.18 ï 0.27 

b1 0.17 0.20 0.23 

c 0.13 ï 0.18 

c1 0.12 0.127 0.134 

D 8.80 9.00 9.20 

D1 6.90 7.00 7.10 

E  8.80 9.00 9.20 

E1 6.90 7.00 7.10 

e 0.50BSC 

L 0.45 0.60 0.75 

L1 1.00REF 

L2 0.25BSC 

R1 0.08 ï ï 

R2 0.08 ï 0.20 

S 0.20 ï ï 

ɗ 0° 3.5° 7° 

ɗ1 0° ï ï 

ɗ2 11° 12° 13° 

ɗ3 11° 12° 13° 

NOTE: 
ALL DIMENSIONS REFER TO JEDEC STANDARD MS-026BDD. 
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2.1.11.3 LQFP44 

 

2-10LQFP44  
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2.1.11.4 QFN32 

 
 

2-11QFN32  

 

 
NOTE:ALL DIMENSIONS REFER TO JEDEC STANDARD MO-220WMMD-4. 



2  

֟ ӥ 

FM33LC0xx                              2.4                                  58 

 

2.1.11.5 TSSOP20 

 

2-12TSSOP20  
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3  

3.1  

Ҭ ↓ ῖ ṿ № Ҭ ṿ̆ Ҋ ṿ ֟

Ḡ Ȃ ᵞ Ҋ ԍ ̆ № ṿⱴ⁞ 3sigma

⌠Ȃ 

3.2 ᴌ 

3.2.1 ᶱ  

Ҋ ᶫ Ȃ 
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VDD

VSS

VDDA

regulator

CPU

Memories

Peripherals

VREF+

VREF-

VSSA

3.3V

1uF

+100nF

3.3V

1uF

+100nF

100nF

ADC

Bandgap

OPA

VDD15

GPIOs

USB

VDD

VSS

 

3-1FM33LC0x6Uᶱ  
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VDD

VSS

VDDA

regulator

CPU

Memories

Peripherals

VREF+

VREF-

VSSA

3.3V

1uF

+100nF

3.3V

1uF

+100nF

100nF

ADC

Bandgap

OPA

VDD15

GPIOs

 

3-2FM33LC0x6Nᶱ  
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3.3  

ⱴ ȁ ӈ ̆ Ҍ ̕

↕ ᵬ Ȃ 

Symbol Parameter min max unit 

VDD-VSS 
 

̂ VDDȁVDDÃ 
-0.3 6.5 V 

VPIN  VSS-0.3 6.5 V 

|ǶVDD| VDD VDDAӊ (1) - 50 mV 

|ǶVSS| ӊ  - 50 mV 

TA ᵬ  -40 85 ɫ 
TSTG Ữ  -55 150 ɫ 

HBM 

ESD HBM  

TA=25Ņ 

‰
JEDEC JS-001 

PA11, PA12, PB12

ץ  
- +/-8000 

V 

PA11, PA12, PB12 - +/-5000 

CDM 

ESD CDM  

TA=25Ņ 

‰ JEDEC JS-002 

- +/-1000 V 

LU 

IO Latchup 
-(0.5VDD) < VI 
< (1.5VDD) 

TA=25Ņ 

‰
JESD78E 

Itrigger - +/-125 mA 

Vsupply - 8.25 V 

řIVDD VDD ῀ (source) - 90 mA 

řIVSS ׆ VSS ₮ (sink) - 70 mA 

řIIO 
IO sink  - 90 mA 

IO source  - 70 mA 

3-1FM33LC0XX  

̔ 

1. ᶏ VDD VDDAᶫ Ȃ 
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3.4  

3.4.1 ῝ ᵲ ᴌ 

Symbol Parameter Conditions min max unit 

fHCLK AHB  - 0 64 
Mhz 

fPCLK APB  - 0 64 

VDD 

ῖ ᵬ [1] 

̂ᶏ USBⱳ ̃ 

BORᶏ  1.8 3.6 
V 

BOR῏  1.35 3.6 

ῖ ᵬ [1] 

̂Ҍᶏ USBⱳ ̃ 

BORᶏ  1.8 5.5 
V 

BOR῏  1.35 5.5 

VDDA 

ᵬ  

̂ᶏ USBⱳ ̃ VDDA=VDD 
1.8 3.6 V 

ᵬ  

̂Ҍᶏ USBⱳ ̃ VDDA=VDD 
1.8 5.5 V 

TJ  TA=-40~+85C -40 105 C 

3-2FM33LC0XX῝ ᵲ ᴌ 

 

̔ 

[1] ᵞ ̂-40C̃҉ ̆҉ ᵝ ṿᴪ ̆ҹԅḠ ᵝ̆ ҉ ⌠ 2.0Vץ

҉ ᵬȂѿ ҉ ̆ ᵞ ᵬ BORҊ ṿ PDRҊ ṿ‗ Ȃ 

[2] USB └ ᵬ Ҍ 3.6V ҊȂ Ҍᶏ USB̆↕ ⌠ 5.5VȂ 
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3.4.2 ꜗ  

₮ ⱳ Ҋ ̆ ᵞ ԍ Ȃ 

ⱳ ̆MCU ҹ Ҋ ᴆ̔ 

 ̧ ⱳ ҹ GPIO ̆ ғ῏ ῀ ₮ᶏ ̆ ᾧ  

 ̧ ԅ ≢ ץ ̆ ῏ ̆ Ả ᵬ  

 ̧ Ҋ ⱳ ף ₮ ҉ ‰ 

 ̧ Ҋ ῖ ⱳ ף № Ҭ ṿ 

 ̧ ≢ ̆ ⱳ VDD=VDDA=3.3V ᴆҊ  

 

3.4.2.1 Active ꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

IDDRUN 

Ҋ

ⱳ ̆CPU׆

Flash ̆
Dhrystone 

fAHB=16MHz (RCHF) 
PLL off 
Flash 0 wait 

TA=25Ņ - 2.5 - 
mA 

TA=85Ņ - 2.5 - 

fAHB=24MHz (RCHF) 
PLL off 
Flash 0 wait 

TA=25Ņ - 3.6 - 
mA 

TA=85Ņ - 3.5 - 

fAHB=48MHz  
PLL on 
Flash 1 wait 

TA=25Ņ - 5.7 - 
mA 

TA=85Ņ - 5.65 - 

fAHB=64MHz  
PLL on 
Flash 2 wait 

TA=25Ņ - 6 - 
mA 

TA=85Ņ - 5.95 - 

fAHB=4MHz (RCMF) 
PLL off 
Flash 0 wait 

TA=25Ņ - 0.6 - 
mA 

TA=85Ņ - 0.6 - 

3-3ACTIVE  

̔҉ ԍ ̆Ҍ ֟ Ҭ 

 

ῖ ⱳ - ̂ ԍ ֽ̆ᶫ ̃ 
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0

0.5

1
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2
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3

3.5

4

4.5
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-60 -40 -20 0 20 40 60 80 100

RCHF8M Dhrystone(mA)
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1

1.5

2

2.5

3

3.5

4

4.5

5

-60 -40 -20 0 20 40 60 80 100

RCHF16M Dhrystone (mA)

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

-60 -40 -20 0 20 40 60 80 100

RCHF24M Dhrystone (mA)
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0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

-60 -40 -20 0 20 40 60 80 100

RCMF 4M Dhrystone (mA)

0

1

2

3

4

5

6

7

8

9

10

-60 -40 -20 0 20 40 60 80 100

PLL48M Dhrystone (mA)

0

1

2

3

4

5

6

7

8

9

10

-60 -40 -20 0 20 40 60 80 100

PLL64M Dhrystone (mA)
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3.4.2.2 LP Active ꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

IDDRUN 

LP Active

Ҋ ⱳ ̆

CPU ׆ Flash

̆
Dhrystone 

fAHB=4MHz (RCMF) 
PLL, RCHF off 
Flash 0 wait 

TA=25Ņ - 0.5 - 

mA 

TA=85Ņ - 0.5 - 

3-4LP ACTIVE  

 

ῖ ⱳ - ̂ ԍ ֽ̆ᶫ ̃ 

 

 

3.4.2.3 LP RUN ꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

IDDLPR

UN 

LP RUN

Ҋ ⱳ ̆

CPU ׆ Flash

̆
Coremark 

fAHB=32768Hz (XTLF) 
PLL, RCHF, RCMF off 
Flash 0 wait 

TA=25Ņ  28  

uA 
TA=85Ņ  30  

3-5LP RUN  

 

3.4.2.4 SLEEP ꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-60 -40 -20 0 20 40 60 80 100

LPActive@RCMF (mA)
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  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

Isleep1 
Sleep

 

BORȁSVD῏  

RTCᶏ XTLF  

CPUȁRAMȁ

Ḡ  

LCD ῏  

TA=25Ņ - 5.1 10 uA 

TA=85Ņ[1] - 10 - uA 

3-6SLEEP  

[ 1]̔ ԍ ̆Ҍ ֟ Ҭ 

 

ῖ ⱳ - ̂ ԍ ֽ̆ᶫ ̃ 

 

 

 

3.4.2.5 DEEPSLEEP ꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

Idpsleep 
DeepSleep

 

BORȁSVD῏  

RTCᶏ XTLF ̆

XTLFẒ 200nA 

CPUȁRAMȁ

Ḡ  

LCD ῏  

TA=25Ņ - 1 2 uA 

TA=85Ņ[1] - 5 - uA 

3-7DEEPSLEEP  

[ 1]̔ ԍ ̆Ҍ ֟ Ҭ 

 

ῖ ⱳ - ̂ ԍ ֽ̆ᶫ ̃ 

0

2

4

6

8

10

12

14

-60 -40 -20 0 20 40 60 80 100

ISLEEP(uA)
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0

1

2

3
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5
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8
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IDEEPSLEEP(uA)
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3.4.3 ᵣ  

ᵝ Ҋ Ȃ 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

tVDD 

҉   2  Ŝ us/V 

Ҋ  
PDR 200  Ŝ us/V 

BOR 600  Ŝ us/V 

Treset_del

ay 
҉ ᵝ    0.5  ms 

Tpdr_filter Ҋ ᵝ    4  us 

VPOR ҉ ᵝ   - 1.8 2.0 V 

VBOR Ҋ ᵝ  BORCFG==2ôb01 1.58 1.61 1.65 V 

VPDR ᵞⱳ Ҋ ᵝ  PDRCFG==2ôb11 
1.34 
(TA=85
C) 

1.52 
1.72 
(TA=-4
0C) 

V 

IBOR BORⱳ    1.2  uA 

IPDR PDRⱳ    55  nA 

VSVD ṿ  

SVD[3:0]=0000 
Fall  1.800  

V 
Rise  1.900  

SVD[3:0]=0001 
Fall  2.014  

V 
Rise  2.114  

SVD[3:0]=0010 
Fall  2.229  

V 
Rise  2.329  

SVD[3:0]=0011 
Fall  2.443  

V 
Rise  2.543  

SVD[3:0]=0100 
Fall  2.657  

V 
Rise  2.757  

SVD[3:0]=0101 
Fall  2.871  

V 
Rise  2.971  

SVD[3:0]=0110 
Fall  3.086  

V 
Rise  3.186  

SVD[3:0]=0111 
Fall  3.300  

V 
Rise  3.400  

SVD[3:0]=1000 
Fall  3.514  

V 
Rise  3.614  

SVD[3:0]=1001 
Fall  3.729  

V 
Rise  3.829  

SVD[3:0]=1010 
Fall  3.943  

V 
Rise  4.043  

SVD[3:0]=1011 
Fall  4.157  

V 
Rise  4.257  

SVD[3:0]=1100 
Fall  4.371  

V 
Rise  4.471  

SVD[3:0]=1101 
Fall  4.586  

V 
Rise  4.686  

SVD[3:0]=1110 
Fall  4.800  

V 
Rise  4.900  

SVD[3:0]=1111 
Fall  TBD  

V 
Rise  TBD  

3-8 ᵣ  



3  

֟ ӥ 

FM33LC0xx                              2.4                                  72 

 

҉ ᵝ ṿ- ̂ ԍ ֽ̆ᶫ ̃ 

 

 

1

1.2

1.4

1.6

1.8

2

2.2

2.4

-60 -40 -20 0 20 40 60 80 100

POR (V)

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

-60 -40 -20 0 20 40 60 80 100

BORҊ ṿ (BORCFG=01)
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3.4.4 ‼  

ῤ ‰ ̆ҹ ADC OPA ᶫ ȁ Ȃ 

₮ ̆ ᴪ Ҋ̆ᶏ ῤ ADC ‰ ₮̆

Ḡ NVRҬ̆ Ҭ ץ ҩ ṿᵬҹ ‰ᶏ Ȃ 

   

REF_CAL 

ADC VREF ₮ ṿ 

ᴆ̔ 

TA=30¤1Ņ 
VDDA=3V±10mV 

0x1FFF_FB08 

ᵞ Ḡ ADC VREF ṿ̆

ҹᵞ  

REF_RAW 

VREF ₮ ṿ 

ᴆ̔ 

TA=30¤1Ņ 
VDDA=3V±10mV 

0x1FFF_FB0C 

ᵞ Ḡ VREF1p2 ṿ̆

ҹᵞ  

REF_RAW=VREF1p2 * 10000 

 

‰ Һ ̔ 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VREF ‰ ₮ [1] -40ŅŮTAŮ85Ņ 1.19 1.202 1.213 V 

Tsetup ῤ ‰  - - 1 1.4 ms 

VVREF_M

EAS 

₮ VREF

VDDA  
- 2.99 3 3.01 V 

Tcoeff ῤ ‰  
-40ŅŮTAŮ85Ņ 

VDDA=3.3V 
 25 85 

ppm

/Ņ 

TS_VREF 
ADC VREF

 
ᾢᶏ VREF Buffer 10   us 

TADC_BU

F 

VREF bufferᶏ

₮ ῃ [1] 

VDDA=3.3V 

ADC ṿ ⌠ 1LSB 
  100 us 

IREF ‰ ᵬ [2] TA = 25Ņ PTAT_EN=0  1.8  uA 

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

-60 -40 -20 0 20 40 60 80 100

PDRҊ ṿ (PDRCFG=11)
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  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VDDA=3.3V PTAT_EN=1  2.6  

3-9 ‼  

̔ 

[1] ԍ ̆Ҍ ֟ Ҭ 

[2] ԍ ᴏ  
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3.4.5 ᵤꜗ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

TWKU1 
Sleep/DeepSleep

[1] 

ᶏ WKUP ̆

PRIMASK=1 Ҭ C̕PU

ҩ IO

₮̆ WKUPḤ

⌠ IO ₮ ӊ  

FSYSCLK=8Mhz 

- 5.5 - us 

TWKU2 LPRUN   - 0 - us 

3-10  

[1] ԍ  

 

ῖ Ԋᴆ ֽ̆ᶫ  

WKUP

RCHF

IOx

TWKU1

TOSC_START

 

҉ Ҭ TOSC_START Ԋᴆ⌠ RCHF ̆ῖ ṿ ԍ 3us 

TWKU1ҹ Ԋᴆ⌠ ̆⌠ IO ̆ῖ ṿ 5.5usȂ 

PRIMASK Ҭ ̆↕ Ԋᴆ ᶏ CPU ῀Ҭ Ⱶ ȂCPU ῀Ҭ Ⱶ

῀ Ȃ 

҉ץ̔ ᵀᶏ RCHF 8Mhzҹ ᵬ ̆ 16Mhz 24Mhz

̆↕ Ȃ 
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3.4.6  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

fXTLF XTLF  32768Hz ᵣ  32768  Hz 

Tstart XTLF  
32768Hz ᵣ 

Cload=12pF 
XTLFIPW==3ôb000 

 1 3 s 

3-11ᵤ ᵩ  

 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

FXTHF XTHF  VDD=3.3V 4 - 24 MHz 

Rfb  - - 200 - Kɋ 

VDDrise 
XTHF ᵞ ᵬ

̂҉ ̃ 

8MHz, XTHFCFG=000 2.0 - - 

V 

12MHz, 
XTHFCFG=000 

2.1 - - 

24MHz, XTHFCFG=111 2.4 - - 

32MHz, XTHFCFG=111 2.85 - - 

VDDfall 
XTHF ᵞ ᵬ

̂Ҋ ̃ 

8MHz, XTHFCFG=000 1.6 - - 

V 

12MHz, 
XTHFCFG=000 

1.85 - - 

24MHz, XTHFCFG=111 2.7 - - 

32MHz, XTHFCFG=111 2.65 - - 

IDD XTHF ᵬ  

8MHz, XTHFCFG=000 - 145 - 

uA 24MHz, XTHFCFG=111 - 800 - 

32MHz, XTHFCFG=111 - 1350 - 

Tstart1 XTHF 8M  

VDD=3.3V 
XTHFCFG=000 

- 4.5 - ms 

VDD=3.3V, 
XTHFCFG=111 

- 0.8 - ms 

Tstart2 XTHF 24M  
VDD=3.3V, 
XTHFCFG=111 

- 1.2 - ms 

CL  - 5 - 25 pF 

3-12 ᵩ  
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3.4.7 Ὺ  

ῤ RC  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

fRCHF
[1] 

RCHF

 

VDD=1.8~5.
5V 

FSEL==2ôb00 7.92 8 8.08 

MHz 
FSEL==2ôb01 15.84 16 16.16 

FSEL==2ôb10 23.76 24 24.24 

FSEL==2ôb11  RFU  

ACCRCHF
[2] 

ῃ

RCHF

 

VDD=1.8~5.
5V 

FSEL==2ôb00 

T=-40~+85Ņ 
-1 - 1 % 

FSEL==2ôb01 

T=-40~+85Ņ 
-2 - 2 % 

FSEL==2ôb10 

T=-40~+85Ņ 
-3 - 3 % 

3-13Ὺ RC  

[ 1]̔ ֟ Ḡ  

[ 2]̔ ԍ  

 

ῖ RCHF ᵝ - ̂ ԍ ֽ̆ᶫ ̃ 

 

-3.00%

-2.00%

-1.00%

0.00%

1.00%

2.00%

3.00%

4.00%

-60 -40 -20 0 20 40 60 80 100

RCHF 8Mhz -
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̔ ᴰ ̆ Ҍ ῤẠѿҩ ᴆḱ ̆ ’Ҋ ᶏץ RCHF 

16Mhz ῃ +/-1% ץ̆ RCHF 24Khz ῃ +/-1.5% Ȃ῏ԍ

ᶛ ᶏ ̆ Ὲ Ȃ 

 

ῤ Ҭ RC  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

fRCMF 
RCMF ᵞⱳ

 

VDD=1.8~5.5V 

T=25Ņ 
3.6 4 4.4 MHz 

-4.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

2.00%

3.00%

4.00%

-60 -40 -20 0 20 40 60 80 100

RCHF 16Mhz -

-4.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

-60 -40 -20 0 20 40 60 80 100

RCHF 24Mhz -
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  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

IDD_RCMF RCMFⱳ  
VDD=1.8~5.5V 

TA=25Ņ 
 20  uA 

tSTART 
RCMF ꜚ

 
   10 us 

ACCRCMF
[2] 

ῃ

RCMF

 

VDD=1.8~5.5V 

TA=-40~+85Ņ 
-3 - 3 % 

3-14Ὺ RC  

[ 2]̔ ԍ  

 

ῖ RCMF - ̂ ԍ ֽ̆ᶫ ̃ 

 

 

ῤ ᵞ RC  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

FLPOSC 

LPOSC ᵞ

ⱳ

 

VDD=1.8~5.5V 

T=25Ņ 
 32  KHz 

IDD_LPOSC 
LPOSC ⱳ

 

VDD=1.8~5.5V 

T=25Ņ 
 450  nA 

tSTART 
LPOSC

ꜚ  
  50 100 us 

ACCRCMF
[2] 

ῃ

LPOSC

 

VDD=1.8~5.5V 

TA=-40~+85Ņ 
-6 - 4 % 

3-15Ὺ ᵤ RC  

 

-5.00%

-4.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

-60 -40 -20 0 20 40 60 80 100

RCMF 4Mhz -
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ῖ LPOSC - ̂ ԍ ֽ̆ᶫ ̃ 

 

 

3.4.8 PLL  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

FPLL 
PLL ₮

 

VDD=1.8~5.5V 

T=25Ņ 
32  64 MHz 

IDD_PLL PLLⱳ  

῀ 1Mhz̆ ₮
32Mhz 

 330  

uA 
῀ 1Mhz̆ ₮

64Mhz 
 450  

tLOCK 
PLL

 
  65  us 

3-16PLL  

 

 

  

-10.0000%

-8.0000%

-6.0000%

-4.0000%

-2.0000%

0.0000%

2.0000%

4.0000%

6.0000%

8.0000%

10.0000%

-60 -40 -20 0 20 40 60 80 100

LPOSC -
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3.4.9 ADC  

3.4.9.1  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VDDA ᵬ   1.8  5.5 V 

VREF+   1.5  VDDA V 

VREF-   0  0.5 V 

TJ ᵬ   -40  125 °C 

VAIN ῀   VREF-  VREF+ V 

Cs Ḡ    12.8  pF 

FCLK ADC ᵬ     16 MHz 

FS ADC  
VDDA=2.5~5.5V   1 

Msps 
VDDA=1.8~2.5V   0.5 

TSAMP Ḡ   4  384 FADCCLK 

TCONV    12  FADCCLK 

IVDDA 
ADC ᶏ VDDA ⱳ

 

VDDA=3.3V 

Fs=1Ms
ps 

 2  

mA 

Fs=250
Ksps 

 1.8  

VDDA=5V 

Fs=1Ms
ps 

 2.7  

Fs=250
Ksps 

 2.4  

ADCꜚ  

ENOB 

ᵝ ҍ ῀Ḥ

῏  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 

TA=25Ņ 

 

FAIN=29KHz 
 10.9  bits 

 

FAIN=199KHz 
 9  bits 

ᵝ ҍ ᵬ

῏  

VREF+=VDDA 
FAIN=29KHz 

TA=25Ņ 

VDDA=5.0V 
FS=1Msps 

 11.1  bits 

VDDA=3.3V 
FS=1Msps 

 10.9  bits 

VDDA=2.7V 
FS=1Msps 

 10.7  bits 

VDDA=2.5V 
FS=1Msps 

 10.5  bits 

VDDA=1.8V 
FS=0.5Msps 

 10.8  bits 

ᵞ Ҋ ᵞ

Ḥ ῀ 

VREF+=VDDA 
FAIN=3KHz 

TA=25Ņ 

VDDA=1.8V 
FS=1Msps 

 10.5  bits 

256Ṑ ᴆ  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 

TA=25Ņ 

 

FAIN=29KHz 
 12.6  bits 
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  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

SNDR Ḥ  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 
FAIN=29KHz 

TA=25Ņ 

 66.5  

dB 256Ṑ ᴆ  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 
FAIN=29KHz 

TA=25Ņ 

 77  

SFDR ꜚ  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 
FAIN=29KHz 

TA=25Ņ 

 73  

dB 
256Ṑ ᴆ  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 
FAIN=29KHz 

TA=25Ņ 

 85.3  

ADC  

ED №  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 

TA=25Ņ 

-1 - 2 

LSB 
VDDA=1.8V 
VREF+=VDDA 
FS=0.5Msps 

TA=25Ņ 

-1 - 3 

EI №  

VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 

TA=25Ņ 

-2 - 2 

LSB 
VDDA=1.8V 
VREF+=VDDA 
FS=0.5Msps 

TA=25Ņ 

-3 - 3 

EO  VDDA=3.3V 
VREF+=VDDA 
FS=1Msps 

TA=25Ņ 

-5 - 5 LSB 

EG  - 4 10 LSB 

3-17ADC  

ADC ̔ 
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3.4.9.2 ῇ  

Ҋ ԅ ADC ῀ № Ȃ 

 ̧ ADC_Inx 0~7 

 ̧ ADC_Iny 8~11 

 ̧ RIO ῀ ῏ ̆RADC1 RADC2 ADC ῀  

 ̧ CS ADCῤ ̆ῖ ṿ 12.8pF 

 ̧  

 

ADC_INx

RIO RADC1

CS

RIO

ADC_INy

RADC2

SAR-ADC

 

3-3ADC ῇ  

 

3.4.9.3  

ADC ῀Ḥ ṿ Ḥ ῤ ȁḤ ῀ ȁ ȁ

῍ ‗ Ȃ 

ADC ῀Ḥ Ҋ ̔ 
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( )
2

ln
n

samp AIN ADC IO ADCT R R R C
SA

å õ
= ³ + + ³æ ö
ç ÷

 

ῒҬ n=12̆SA=0.25LSB̂ ҉ ⌠ Ḥ 0.25LSB ῤ̃̆ץ

RAIN Ḥ ῤ R̆IO ῀ IO R̆ADC ADC ῀ C̆ADC ADC

ȂῒҬ RIOҹ 100ɋȂ 

RADC ȁ ῀Ḥ ̆ ῀Ḥ ҹ VDDA/2 ῏ ȂץҊ

ᶫԅ Ҍ ȁ ᴆҊ̆ ῀Ḥ ҹ VDDA/2 RADC ̆ ץ ֓ ץ Ḥ

̆ Ȃ 

 VDDA  
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

̆ADC_IN0~7̆ ῀Ḥ VDDA/2 

RADC 

5V 

25C - 448 573 

ɋ 

85C - 493 633 

-40C - 406 515 

3.3V 

25C - 545 720 

85C - 605 802 

-40C - 485 638 

1.8V 

25C - 1210 1935 

85C - 1241 1931 

-40C - 1187 2036 

̆ADC_IN8~11̆ ῀Ḥ VDDA/2 

RADC 

5V 

25C - 531 678 

ɋ 

85C - 587 753 

-40C - 477 604 

3.3V 

25C - 673 893 

85C - 747 992 

-40C - 597 790 

1.8V 

25C - 1657 2708 

85C - 1663 2632 

-40C - 1665 2925 

3-18ADC ῇ  

 

ᶛ̔ 

1̃ Ẋ ѿҩḤ Ḥ̆ ῤ ҹ 1Kɋ̆ ᵬ VDDA=3.3V̆ ᵬ 25C̆

↕ TsampῈ ̆ ҹ 226nsȂ ADC ᵬ 16Mhz̆ ԍ

ԍ 4ҩ ADC Ȃ 

2̃ Ẋ ѿҩḤ ̆Ḥ ῤ ҹ 100Kɋ̆ ᵬ VDDA=3.3V̆ ᵬ

85C̆↕ TsampῈ ̆ ҹ 12.56usȂ ADC ᵬ 8Mhz̆

ԍ ԍ 128ҩ ADC Ȃ 
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3.4.10 ᴶ  

₮ ̆ ᴆ VDDA=3.0V̆TA=30+/-1°CȂ ᴆҊ̆ᶏ ADC

ᴰ ₮ ̆ Ḡ Flash Ȃ 

  ᴆ Ḡ  

TS_CAL1 ᴰ ṿ 1 
VDDA=3.0V ¤ 10mV ̆
TA=30+/-1°C 

0x1FFF_FA92 

Ḡ ADC  

ᵞ ҹ 0̆x1E00

30°C 

 

̔ TS_CAL1 ṿ̆ ץ ᴰ 30£CҊ ₮ ṿȂ 

 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

Reso № [1] 
VDDA=VREF+=5V  2.4  

LSB/°C 
VDDA=VREF+=3V  3.7  

Slope ₮ [1] 
TA=-40~+85£C 

VDDA=1.8~5.5V 
 3.06  mV/°C 

VPTAT 
ᴰ ₮

ṿ 

VDDA=1.
8~5.5V 

TA=30£C 900 930 960 

mV TA=85£C 1075 1105 1135 

TA=-40£C 675 705 730 

Linerity ῃ [1]  - +/-1 +/-2 °C 

IDDA 
ᴰ ⱳ ̂Ҍ

ADC̃[2] 
VDDA=3.3V  0.8  uA 

tSTART 

ᴰ ꜚ ̆

₮ buffer
[2] 

VREF1p2 ᶏ ̆

ᵝ PTAT_EN ȁ
VPTATBUFFER_OUTE

NȁVPTATBUFFER_EN 

  50 us 

VREF1p2 ᶏ    1.4 ms 

tSAMPLE 

ADC ᴰ

₮
[2] 

 10 - - us 

3-19 ᴶ  

[1] ԍ  

[2] ԍ ᴏ  

ᴰ ₮ ҊȂ 
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VPTAT

Temperature
-45C 120C

700mV

1200mV

30C

TS_CAL1 Chip by chip 

variation

 

 

ᴰ ₮ ῏̆ ҍ ╠ ᵬ ῏Ȃ 



3  

֟ ӥ 

FM33LC0xx                              2.4                                  87 

 

3.4.11  

̂TA=25£C̃ 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VDDA ᵬ   2 - 5.5 V 

CMIR ῍ ῀   0.1 - 
VDDA-
0.1 

V 

VIoffset ῀ offset  
VDDA=3.3V 
0.3V<VCM<3V 

- +/-1 +/-3 mV 

IB ῀Ẓ  VDDA=3.3V - 0.5 1 nA 

IOS ῀  VDDA=3.3V - - +/-10 pA 

TRIMS
TEP_P 

ᵞ῍ ῀ offset 

trim  

VDDA=3.3V 
VCM=0.82V 

 1.2  

mV 
TRIMS
TEP_N 

῍ ῀ offset 

trim  

VDDA=3.3V 
VCM=2.48V 

 1.1  

ILOAD 
ꜚ ̂Buffer  ̃

4Kohm 

VDDA=2V  400  

uA VDDA=3.3V  700  

VDDA=5V  1100  

CLOAD     50 pF 

CMRR ῍ └  
VDDA=3.3V 
VCM=VDDA/2 

 80  dB 

PSRR └  1.8V<VDDA<5V  80  dB 

GBW ᵝ  
VDDA=
3.3V 

1V<VCM<2.4
V 

 6000  KHz 

VCM<=0.5V 
VCM>=3V 

 1000  KHz 

SR 

Slew Rate 

̂ ₮

10%⌠ 90%̃ 

VDDA=3.3V  1.5  

V/us VDDA=2.0V  1.2  

VDDA=5.0V  2.0  

AO  VDDA=3.3V  74 90 dB 

VOHSAT 
̂Buffer

̃ 

Rload=4K 

῀ ҹ
VDDA 

VDDA=2.0
V 

 
VDDA-
350 

 

mV 
VDDA=3.3
V 

 
VDDA-
400 

 

VDDA=5.0
V 

 
VDDA-
550 

 

VOLSAT 
ᵞ ̂Buffer

̃ 

Rload=4K 

῀ҹ 0 

VDDA=2.0
V 

 170  

mV 
VDDA=3.3
V 

 220  

VDDA=5.0
V 

 280  

Phi ᵝ  CL=50pF, RL=4Kohm  52  £ 

GM    10  dB 

tSTART ꜚ  
Buffer  

2.0V=<VDDA<=5.5V 
 2  us 

PGA 
gain 

PGA ̂OPA1̃  

 2  

  4  

 8  



3  

֟ ӥ 

FM33LC0xx                              2.4                                  88 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

 16  

PGA 
error 

PGA  

Gain=2 -3 - 3 

% 
Gain=4 -5 - 5 

Gain=8 -5 - 5 

Gain=16 -7 - 7 

PGA 
BW 

PGA  

Gain=2  GBW/2  

 
Gain=4  GBW/4  

Gain=8  GBW/8  

Gain=16  
GBW/1
6 

 

IDDA ⱳ  

VDDA=3.3V, 
VCM=VDDA/2 

 120  

uA VDDA=3.3V, VCM=0  70  

VDDA=3.3V, 
VCM=VDDA 

 60  

3-20OPA  

 

3.4.12  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VIcomp1 1 ῀   0 - VDDA V 

VIcomp2 2 ῀   0 - VDDA V 

Icomp1 1 ᵬ  
VDD=3.3V 

TA=25£C 
- 1.75 2 uA 

Icomp2 2 ᵬ  
VDD=3.3V 

TA=25£C 
- 1.5 2 uA 

Tsetup1 1  VDD=3.3V - 8 12 us 

Tsetup2 2  VDD=3.3V - 8 12 us 

Tpropagat

ion1 
1ᴰ  

VDD=3.3V 
200mV step, 100mV 
overdrive 

- 0.6 1 us 

Tpropagat

ion2 
2ᴰ  

VDD=3.3V 
200mV step, 100mV 
overdrive 

- 0.6 1 us 

Voffset ῀   - - ±10 mV 

3-21  
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3.4.13 Flash Ỵ  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

 Flash size  128K - 256K bytes 

TPROG 32bits Program Time   25  µs 

TERASE 
Sector/Page Erase   2  ms 

Chip Erase   8  ms 

NED Endurance  20,000 100,000  
Erase/Wri
te cycles 

TDR Data Retention 
TA=85Ņ 

After 20K cycling 
10   yrs 

3-22 Flash  
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3.4.14 GPIO  

IO 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VIL ῀ᵞ   0  0.3VDD V 

VIH ῀   0.7VDD  VDD V 

IIL ῀ᵞ  VIL=0V -1  1 µA  

IIH ῀  VIH=3.3V -1  1 µA  

VOL ₮ᵞ  

VDD=3.3V 
ISINK=5mA  0.35  

V 
ISINK=10mA  0.9  

VDD=5V 
ISINK=10mA  0.5  

ISINK=15mA  0.8  

VOH ₮  

VDD=3.3V 
ISOURCE=5mA  2.8  

V 

ISOURCE=10m
A 

 2  

VDD=5V 

ISOURCE=10m
A 

 4.4  

ISOURCE=15m
A 

 3.95  

RPU ҉    100  Kɋ 

3-23 I/O  

 

ῖ IO ꜚ ⱬ ̂ ԍ ֽ̆ᶫ ̃ 

Ҋץ̔ Ҭ̆Y ᵝ mĂX ᵝ V̆ң ף≢№ 5V 3.3Vᶫ Ҋ ꜚ

ⱬ 
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IÔPA11ȁPA12̃ 

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VIL ῀ᵞ   0  0.3VDD V 

VIH ῀   0.7VDD  VDD V 

IIL ῀ᵞ  VIL=0V -1   µA  

IIH ῀  VIH=3.3V   1 µA  

VOL ₮ᵞ  

VDD=3.3V 
ISINK=20mA 

 0.42  
V 

VDD=5V 
ISINK=20mA 

 0.3  

VOH ₮   NA V 

RPU ҉   NA Kɋ 

3-24 I/O  

 

ῖ IO ꜚ ⱬ ̂ ԍ ֽ̆ᶫ ̃ 

Ҋץ̔ Ҭ̆Y ᵝ mĂX ᵝ V̆ң ף≢№ 5V 3.3Vᶫ Ҋ ꜚ

ⱬ 
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NRST  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VIL ῀ᵞ   0  0.3VDD V 

VIH ῀   0.7VDD  VDD V 

IIL ῀ᵞ  VIL=0V -1  1 µA  

IIH ῀  VIH=3.3V -1  1 µA  

RPU ҉    5  Kɋ 

TAFILTER [1] VDD=3.3V  100  ns 

TDFILTER [1] 
VDD=1.8~3.6V 

-40ŅŮTAŮ85Ņ 
50  100 us 

3-25 NRST  

̔ 

[1] ԍ  

 

GPIO AC  

IO  [1] ᴆ min max ᵝ 

FM+ 

Fmax Maximum frequency 

C=30pF,2.7V<Vdd<3.6V - 45 

MHz 
C=30pF,1.6V<Vdd<2.7V - 22 

C=10pF,2.7V<Vdd<3.6V - 80 

C=10pF,1.6V<Vdd<2.7V - 40 

Tr/Tf 
Output rise and fall 
time 

C=30pF,2.7V<Vdd<3.6V - 8.7 

ns 
C=30pF,1.6V<Vdd<2.7V - 16.9 

C=10pF,2.7V<Vdd<3.6V - 3.4 

C=10pF,1.6V<Vdd<2.7V - 6.7 

FM+ 
Fmax Maximum frequency 

C=50pF,1.6V<Vdd<3.6V 
- 10 MHz 

Tf Output fall time - 27 ns 

3-26 AC  

̔ 

[1] ᶭ ᴏ ̆Ҍ ֟ Ҭ  

  

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

0.0 1.0 2.0

VOL-5V

VOL-3.3V
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3.4.15 LCD  

ῤ №  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

ILCD 

ῤ № Ҋ

LCD ᵬ ̂

̃[1] 

VDD=5V 

1/3Ẓ ̆ ₮ 4̆COM 
 2  uA 

VLCD LCDẒ  - 
0.547×
VDD 

 VDD V 

3-27 LCD Ὺ ⅎ  

[1] ԍ ̆Ҍ ֟ Ҭ 

 

3.4.16 USB  

  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

VDD USB ᵬ   2.805 3.3 3.795 V 

VDI 
Differential input 
sensitivity 

|VI(DP)ï VI(DM)| 0.2 - - V 

VCM 
Differential common 
mode voltage 

 0.8 - 2.5 V 

VIH ῀   2.0 - - V 

VIL ῀ᵞ   - - 0.8 V 

VOL ₮ᵞ   0 - 0.3 V 

VOH ₮   2.8 - 3.6 V 

VCRS DP/DM֜   1.3 - 2.0 V 

ZDRV ꜚ ₮   28 - 44 Ohm 

tR ₮҉  
CL=50pF 
10%~90% of |VOHï VOL| 

4 - 20 ns 

tF ₮Ҋ  
CL=50pF 
10%~90% of |VOHï VOL| 

4 - 20 ns 

tFRMA 
№҉ /Ҋ

 (tR/tF) 
 90 - 111 % 

3-28 USB PHY  

 

VCRS

Differential 

data lines

VSS

tF tR

Crossover 

points

 

3-4USB ⅎḪ  
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  ᴆ 
ṿ 

ᵝ 
ṿ ῖ ṿ ṿ 

F48M 
‰ 48M

 
 47.88 48 48.12 Mhz 

F120M 120M ₮   112 120 126 Mhz 

Duty48
M 

48M   45 - 55 % 

Duty12
0M 

120M   45 - 55 % 

Tsof 
USB

SOF  
 10 - -  

3-29 USB  
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4 ᾣЃPMUЄ 

4.1 ᵲ  

4.1.1 ↔ⅎ 

 ̧ VDD 

Һ ̂VDD̃ ῖ ᵬ 1.8~3.6VȂ 

ῒҬ̆ ҉ ̆ ᵝ ṿҺ BOR ‗ ̆ῒῖ ᵝ 1.8VȂ

҉ ̂ ԍ₃ҩms̃̆↕҉ ᵝ Һ RC ‗ ̆ῖ ’Ҋ ᵞ

ԍ 1.8V̆ᵞ Ҋ ԍ 1.8VȂ 

Ҋ ̆ ᶏ ԅ BOR̆Ҋ ᵝ ṿ BOR ‗ ̆ ץ ᴆ BOR_PDRCFG

4 ҩ ṿ ᵝ̆ ṿҹ 1.6VȂ ᶏ BOR̆ᶏ ԅ PDR̆Ҋ ᵝ ṿ PDR

‗ ̆ ᴆ ץ PDRCFG 3ҩ ᵝ̆ ṿ 1.4V Ȃ 

҉̆ VDD ᵬ BOR PDR ῍ ‗ Ȃ 

 

̔ ᴋᵥ ’ҊҌ ῏ BOR PDR̆ ԍ ֟ ᵝ̆

҉ ᵬȂ 

 

 ̧ VDDA 

VDDA Ғ ̆Һ ADCȁOPAȁ ‰ ᶫ ȂVDDA ᵬ

1.8~5.5V̆ ҩ ῤ Ḡץ ᵬȂ 

 

 ̧ VREFP 

ֽ № Ҭ VREFP ̆VREFP ADC ‰ ῀̆ ADC ᵬ ̆

ᴪ׆ VREFP ₃ ⌠҉ uA Ȃ № Ҭ V̆REFP VDDA ѿ Ȃ 

 

 ̧ VDD15 

VDD15 ῤ ̆ ѿҩ ֟ 1.5V ₮Ȃ ȁFlashȁSRAM

№ ᵬ ҩ ҊȂVDD15 0.1~1uF Ȃ Һ VDD

1.5VץҊ ̆ ₮ VDD Ȃ 
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4.1.2  

ADC

TempSensor

PLL

OPA

VREF

(VDDA)VREFP

VDDA

VSSA

BOR

PDR

LCD

Oscillator

Regulator

VDD

VSS

VDD15

FLASH

SRAM

CPU

Peripherals

GPIO

USB PHYDP

DM

 

4-1  

 

4.1.3 ADC ‼ ᶱ  

ҹԅ ADC ̆ ᵞ ĂDC ‰ ᶏ VDDA VSSA

ᶫ Ȃ ҉̆ ץ VDDA ̆ ץ PCB ҉ VDDA VSSA

shieldinğץ Ȃ 

FM33LC0xx № Ҭ V̆DDA VSSA ̆ ADC ‰ VREFP VDDA

ῤ ̆VREFN VSSP ῤ Ȃ 

ᵖ ֓ᵞ Ҭ̆ VDDA VSSĂ ’Ҋ̆VDDA VDD

ῤ ̆VSSA VSS ῤ ̆ ԍ ̆ADC ᴪ Ҋ Ȃ 

Ҭ̆↕ᴪ ₮ VREFP VREFN ̆ ADC ‰

̆ ץ ѿ ᴨ ADC ̆ ᶃ ȂVREFPҍ VDDA ̆ῒ ῀

‰ ҍץ VDDAҌ ̆ᾛ ῀ ̔ 

1.8V Ů VREFP Ů VDDA 
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4.2 ꜗ  

4.2.1  

҉ ᵝ ̆ ACTIVE ̆ CPU ׆ flash ̆

ץ ᵬȂ ᵞⱳ ̆ ᴆ ץ Ҋ ᵞⱳ ץ̆

Ҍ ⱳ ȁ ȁ ᴆ Ȃ 

 

ⱳ ̔ 

 ̧ ACTIVE ̔  

 ̧ LP Active ̔LDO ῀ᵞⱳ ̆CPUҺ Ҍ 4MHz̆ ץ  

 ̧ LP Run ̔LDO ᵬ ᵞⱳ Ҋ̆CPU ᵞ Ҋ 

 ̧ SLEEP ̔CPUẢ ̆FlashẢ ̆LDO ᵬ ᵞⱳ Ҋֽ̆ № ץ  

 ̧ DEEPSLEEP ̔CPUẢ ̆FlashẢ ̆῏ ‰ ̆LDO ᵬ ᵞⱳ Ҋֽ̆

№ ץ  

 

̆ACTIVE Ҋ ⱳ Ӟ ץ Ҋץ ᵞ̔ 

 ̧ ᵞ  

 ̧ ῏ Ҍᶏ ᵬ  

 

ⱳ  ῖ ⱳ  ᴆ  
ῖ

[1] 

ACTIVE 

95uA/MHz@64M
Hz 
120uA/MHz@48
MHz 

 
ᵬ 

Dhrystone 
- 

LP Active 500uA ᴆҺꜚ ₮ 
LDO ῀ᵞⱳ  

Dhrystone 
- 

LP Run 30uA@32KHz ᴆҺꜚ ₮ ᵞ ᵬ - 

SLEEP 6uA 
Ҭ  

Ҭ  

RTC Ҭ  

IO Ҭ  

WKUPx  

32K Ả  

ᵝ 

NRST ᵝ 

CPUᴡ [2] 

῏ RCHFȁPLLȁADC  

RTC  

VREF1p22 ᴆ ‗

̆ ⱴ

1.5uAⱳ  

3us 

DEEPSLEEP 1uA 

CPUᴡ [2] 

῏ RCHFȁPLLȁADC  

RTC  

VREF1p22 ᴆ ‗

̆ ⱴ

1.5uAⱳ  

5us 

4-1 ꜗ  
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̔[1] ῖ ׆ Ḥ ⌠ ̆⌠ CPU Ҭ Ⱶ Ȃ 

[2] CPU ῀ᴡ ARMv6-M Ύ 

[3] CPU ῀ᵞⱳ ̆ Flash Ώ̆↕ ꜚ Flash Ώ Ῥ

῀ᵞⱳ Ȃ 

 

4.2.1 ꜗ ғ  

Ҍ ⱳ Ҋ̆CPUҺ └ Ҋ ̔ 

Max 4Mhz

0 wait

Max 48Mhz

1 wait

LP Active

Max 1Mhz

0 wait

LP Run Active

Max 24Mhz

0 wait

48

24

Mhz

4

1

> 48Mhz

2 wait

 

4-2ꜗ ғ Ӏ  

 

Ҍ ⱳ Ҋ ץ Ҋ Ȃ ᴆ Ҥ ҩ

̆ ᵞⱳ Ҋᶏ Һ Ȃ 

ⱳ  CPU   Flash wait ᵬ  

ACTIVE 

<=24Mhz 

All 

0 

All >24Mhz, <=48Mhz 1 

>48Mhz 2 

LP Active <=4Mhz 
RCHF, RCMF, 
XTLF, LPOSC 

0 
RCHF, RCMF, 
XTLF, LPOSC 

LP Run <=1Mhz 
RCMF, XTLF, 
LPOSC 

0 
RCMF, XTLF, 
LPOSC 

4-2ꜗ  
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4.2.2 Active  

ᵬ Ȃ ҉ ᵝ ῀ Active ̆ CPU 8MHz̆

ץ ⌠ 64MHzȂ Active Ҋ ῃץ Ȃ 

Һ ԍ 24MHz ̆ Flash ῀ wait cyclĕ ғ ᴆ Flash Prefetch

פ Ȃ 

 

4.2.3 LP Active  

ᴆ ᵝ LPMCFG.LDO_LPM ̆ ץ ῀ LP Active Ȃ LDO ԍᵞⱳ

Ҋ̆ ⱳ Ҋ ̆ ꜚ ⱬӞ Ҋ Ȃ LP Active Ҋ̆ CPUҺ Ҍ

4MHzȂ ̆ ׅ ᶏץ RCHFȁRCMFȁXTLFȁLPOSC ᵬ̆ᵖ PLL XTHF

ᴆ └῏ ̆ ᶏ Ȃ 

LP Active ῖ ̆ CPU ⱬ Ҍ Ҋ̆פ CPU ᵞ

̆Ḡ 1~2ҩ ̂ UARTȁTimer̃ ̆ҹѿ֓ ᵞⱳ ᶫ ᴨ

Ȃ 

 

῀ LP Active  

 ̧ ҹ 4MHz ᵞ 

 ̧ Ḡ ᶏ XTHF PLL  

 ̧ ᵝ LDO_LPM  

 

LP Active Ҋ ᴆ ҹ 

῀ LP Activeӊ ̆ ᴆ ꜚ῏ XTHFȁPLL̆ ᶏ LDO ῀ᵞⱳ Ȃ

ץ ᵬȂ 

 

₮ LP Active  

 ̧ ᴆ LDO_LPM  

 ̧ ₃ NOP  פ

 ̧ ̆ Active  

LP Active Ҋ CPU Ώ PMOD ץ ῀ LP RUN/SLEEP/DEEPSLEEPȂ 

 

4.2.4 LP Run  

ᵞⱳ ᵞ ̆ ῀ LP RUN ̆ LDO ῀ᵞⱳ ̆ῤ ᶏ LSCLK
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RCMF№ ̆ῖ 32KHzȂ ̆ ᴆ Һꜚ ₮ LP RUN ῀ ACTIVE ̆

Ῥ ℗ ⌠ Ȃ 

῀ LPRUN  

῀ LPRUN ᵬ ̔ 

 ̧ ᴆ ̂SYSCLK̃ ҹ LSCLK RCMFPSC 

 ̧ PMOD ҹ 01 

 ̧ Ҍ ҉ץ ᴆ̆↕ ᵝ Ҭ ғ ῀ LPRUN 

LPRUN Ҋ ᴆ ҹ 

῀ LP Runӊ ̆ ᴆ ꜚ῏ RCHFȁXTHFȁPLLȁTRNĞ ᶏ LDO ῀ᵞⱳ ȂSVDȁ

ȁADCׅ ץ LPRUN Ҋ ᵬȂ ԍ ῏ ̆ADC ᵬ RCMF̆

ԍ 250Ksps Ȃ 

ᴆ LPRUN Ҋ WFI/WFE פ C̆PU Flash Ả ꜚ̆p ׅ ץ ᵬȂ 

₮ LPRUN  

Ҋץ ₮ LPRUN ̔ 

 ̧ ᴆ PMOD ҹ 00 

 ̧ ᴆ ᶏ RCHF PLL 

 ̧ ҹ RCHF PLL 

LP Run Ҋ CPU Ώ PMOD ץ ACTIVĔ ῀ SLEEP/DEEPSLEEPȂ

ACTIVĔ ᴆ ꜚ LDO ԍ ̆ └Ȃ 

 

4.2.5 SLEEP  

῀ Sleep ̆ ץ ᵞ ⱳ ̆ ԍ Ԋᴆ ҬȂ 

῀ SLEEP  

ᴆ Ҋ ῀ SLEEP ̔ 

 ̧ PMOD ҹ 10 

 ̧ WFI WFE  פ

LPRUN Ҋ ᴆ ҹ 

῀ SLEEP ῏ CPU F̆lash ῀ STOP ̆ ᴆ ꜚ῏ RCHFȁPLLȁXTHFȁTRNĞ
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SVDȁOPAȁADCׅ ץ SLEEP Ҋ ᵬȂῒҬ ԍ ῏ ̆ADC ᵬ

RCMF̆ ԍ 250KspsȂ 

ᶏץ RCMFȁXTLFȁLPOSC ᵞ ᵬȂ 

 

₮ SLEEP  

Ҋץ ₮ SLEEP ̔ 

 ̧ Ҭ Ԋᴆ  

 ̧ ꜚ ҹ RCHF 

 ̧ CPU ̆ ᴆ ̆ ץ ῀ Ҍ ῀Ҭ Ⱶ  

 

4.2.6 DEEPSLEEP  

DEEPSLEEP ᵞⱳ Ȃ 

῀ DEEPSLEEP  

ᴆ Ҋ ῀ DEEPSLEEP ̔ 

 ̧ ᵝ VREFOFF  

 ̧ PMOD ҹ 10 

 ̧ WFI WFE  פ

DEEPSLEEP Ҋ ᴆ ҹ 

DEEPSLEEP Ҋ̆ ꜚ῏ CPU ̆῏ ῤ ‰ ̆Flash ῀ STOP ̆ ᴆ ꜚ῏

RCHFȁPLLȁTRNG̕ SVDȁOPAȁADCȁ ׅ ץ DEEPSLEEP Ҋ ᵬȂῒҬ ԍ

῏ ̆ADC ᵬ RCMF̆ ԍ 250KspsȂ OPA ᵬ̆↕Ҍ ᵝ

VREFOFF Ȃ 

ᶏץ RCMFȁXTLFȁLPOSC ᵞ ᵬȂ 

 

₮ DEEPSLEEP  

Ҋץ ₮ DEEPSLEEP ̔ 

 ̧ Ҭ Ԋᴆ  

 ̧ ꜚ ҹ RCHF 
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 ̧ CPU ̆ ᴆ ̆ ץ ῀ Ҍ ῀Ҭ Ⱶ  

4.3  

  
 

Sleep DeepSleep 

Ả  
̆32786Hz Ả

 
Ś Ś 

VREF 
̆ VREF1p22 ֟

Ҭ  
Ś Ś 

SVD 
̆ ṿץ

Ҋ ṿ҉ץ  
Ś Ś 

 ̆ ԍ Ԋᴆ  Ś Ś 

ADC 
̆ADC Ҭ ԍ

 
Ś Ś 

RTC ̆  Ś Ś 

IO Ҭ  ̆ ԍ Ԋᴆ  Ś Ś 

Debug Ҍ ̆ ԍ debug  Ś Ś 

LPUART ̆  Ś Ś 

WKUPx  ̆ ԍ ῀  Ś Ś 

NRST Ҍ ̆ ԍῃ ᵝ Ś Ś 

LPTIM32 ̆ ԍ  Ś Ś 

BSTIM32 ̆ ԍ  Ś Ś 

I2C׆  ̆ ԍ׆  Ś Ś 

 

Cortex-M0 PRIMASKⱳ ̆ ץ Ҭ҉ץ Ԋᴆ ̆p CPUҌ Ҭ Ȃ

CPU ᴡ׆ ╠ ӊפ Ȃ 

̔ ᴡ׆ ̆ ᴆ ץ PMU.WKPFLAG ≢ ╠ ̆

῀ ҩ №≢ Ȃ 
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4.4 ᴧ  

Sleep/DeepSleep׆ ̆ RCHFҹץ Ȃ Ḡ ᴡ ╠RCHF

trimṿ̆ CPU ᴡ ╠ ᴆ ‗ ̂PMU.WKFSEL̃Ȃ

’Ҋ 24MHzץ ꜚȂ 

ᴡ AHBPRES Ҍᴪ ᵝ̆ᵖ SYSCLKSEL ᵝ 00̂ RCHF̃Ȃ ̆

ᴡ ╠ Ҍ RCHF̆↕ ᶏ RCHF̆ № ᴡ ╠ AHBPRES

‗ Ȃ 
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4.5  

offset    

PMU( : 0x40000100) 

0x00000000 
ᵞⱳ └  

̂Power Management Control Register̃ 
PMU_CR 

0x00000004 
└  

̂Wakeup Time Register̃ 
PMU_WKTR 

0x00000008 
 

̂Wakeup Source Flags Register̃ 
PMU_WKFR 

0x0000000C 
PMUҬ ᶏ  

̂PMU Interrupt Enable Register̃ 
PMU_IER 

0x00000010 
PMUҬ  

̂PMU Interrupt and Status Register̃ 
PMU_ISR 

 

4.5.1 ᵤꜗ ┼ ЃPMU_CRЄ 

 PMU_CR 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - LDO_LPM 
LDO15E

N 
LDO15E

N_B 

ᵝ  U-0 R/W-01 R-1 R-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - WKFSEL SLPDP CVS 

ᵝ  U-0 R/W-00 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - RFU PMOD 

ᵝ  U-0 R/W-00 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31:20 - ̆ ҹ 0 

19:18 LDO_LPM 

LDOᵞⱳ (LDO Low Power Mode) 

00/01/11̔  

10̔LDO ῀ᵞⱳ  

̔ FLASH ȁ ̆ Ώҹ 10 

17 LDO15EN 

LDO15ᶏ ᵝ(LDO Enable) 

1̔LDO15 ԍ ᵬ  

0̔LDO15 ῏  

16 LDO15EN_B LDO15ᶏ ᵝ(LDO Enable Inversed) 

15:12 - ̆ ҹ 0 

11:10 WKFSEL 

Sleep/DeepSleep (Wakeup Frequency 

Config) 

00̔RCHF-8MHz 

01̔RCHF-16MHz 

10̔RCHF-24MHz 
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ᵝ  ꜛ  ⱳ  

11̔RFU 

9 SLPDP 

DeepSleep └ (Sleep Deep) 

1̔DeepSleep ᶏ ̆Ҋ῏ ‰  

0̔ Sleep  

SleepҊ̆ ᵝԅ SLPDPᵝ ҹ DeepSleep ̕ 

ᵝֽ SleepҊ  

8 CVS 

CoreVoltageScaling (Core Voltage Scaling Enable) 

0̔ᵞⱳ ҊҌᶏ ῤ  

1̔ᵞⱳ Ҋ ᵞῤ  

ᵝֽ Sleep/DeepSleep Ҋ ᵬ  

7:4 - ̆ ҹ 0 

3:2 RFU Dummy  

1:0 PMOD 

ᵞⱳ (Power Mode) 

00̔Active mode / LP Active mode 

01̔LPRUN mode 

10̔Sleep mode / DeepSleep mode 

11̔RTCBKP mode 

 

4.5.2 ┼ ЃPMU_WKTRЄ 

 PMU_WKTR 

offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - STPCLR T1A 

ᵝ  U-0 R/W-0 R/W-01 

 

ᵝ  ꜛ  ⱳ  

31:3 - ̆ ҹ 0 

2 STPCLR 

Flash Stop └ (Stop clear) 

0̔StopḤ  

1̔StopḤ  

1:0 T1A 

 (extra wakeup delay) 

Sleep/DeepSleep Ҋ̆RCHF ⌠ ̆

 

00̔0us 

01̔2us 

10̔4us 

11̔8us 
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4.5.3 ЃPMU_WKFRЄ 

 PMU_WKFR 

offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
ADCWK

F 
- 

RTCWK
F 

SVDWK
F 

LFDET
WKF 

VREFW
KF 

IOWKF 

ᵝ  R-0 U-0 R-0 R-0 R-0 R-0 R-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  I2CWKF - 
LPU1W

KF 
LPU0W

KF 
- 

COMP2
WKF 

COMP1
WKF 

ᵝ  R-0 U-0 R-0 R-0 U-0 R-0 R-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
LPTWK

F 
BSTWK

F 
DBGWK

F 

ᵝ  U-0 R-0 R-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  WKPxF 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31 ADCWKF 
ADC Ҭ ̆Ҭ ᴆ ꜚ (ADC 

107lock107 Flag, auto to clear) 

30:29 - ̆ ҹ 0 

28 RTCWKF 
RTCҬ ̆Ҭ ᴆ ꜚ (RTC wakeup 

flag,  auto to clear) 

27 SVDWKF 
SVDҬ ̆Ҭ ᴆ ꜚ (SVD wakeup 

flag,  auto to clear) 

26 LFDETWKF 
32768Hz ᵣẢ Ҭ ̆Ҭ ᴆ ꜚ

(XTLF fail detect wakeup flag, auto to clear) 

25 VREFWKF 
VREF1P22‰ Ҭ ̆Ҭ ᴆ ꜚ

(Vref wakeup flag,  auto to clear) 

24 IOWKF 
IO Ҭ ̆Ҭ ᴆ ꜚ (GPIO wakeup 

flag, auto to clear) 

23 I2CWKF 
I2C Ҭ ̆Ҭ ᴆ ꜚ (I2C wakeup 

flag, auto to clear) 

22 - ̆ ҹ 0 

21 LPU1WKF 
LPUART1Ҭ ̆Ҭ ᴆ ꜚ (LPUART1 

wakeup flag, auto to clear) 

20 LPU0WKF 
LPUART0Ҭ ̆Ҭ ᴆ ꜚ (LPUART0 

wakeup flag, auto to clear) 

19:18 - ̆ ҹ 0 

17 COMP2WKF 
2 Ҭ ̆Ҭ ᴆ ꜚ

(comparator2 wakeup flag, auto to clear) 

16 COMP1WKF 
1 Ҭ ̆Ҭ ᴆ ꜚ

(comparator1 wakeup flag, auto to clear) 

15:11 - ̆ ҹ 0 

10 LPTWKF 
LPTIM32 Ҭ ̆Ҭ ᴆ ꜚ (LPTIM 

wakeup flag, auto to clear) 

9 BSTWKF BSTIM32 Ҭ ̆Ҭ ᴆ ꜚ (BSTIM 
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ᵝ  ꜛ  ⱳ  

wakeup flag, auto to clear) 

8 DBGWKF 
CPU Debugger ̆ ᴆΏ 1 (Debugger wakeup 

flag, write 1 to clear) 

7:0 WKPxF 
NWKUPx Pin ̆ ᴆΏ 1 (WKUP Pin wakeup 

flag,write 1 to clear) 
 

4.5.4 PMUҲ ᶕ ЃPMU_IERЄ 

 PMU_IER 

offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
LPRUNE

IE 
LPACTEI

E 
SLPEIE RTCEIE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - ̆ ҹ 0 

3 LPRUNEIE 

LPRUN Ҭ ᶏ (LPRUN mode Error Interrupt Enable) 

1̔ᶏ LPRUN Ҭ  

0̔ LPRUN Ҭ  

2 LPACTEIE 

LPACTIVE Ҭ ᶏ  (LPACTIVE mode Error Interrupt 

Enable) 

1̔ᶏ LPACTIVE Ҭ  

0̔ LPACTIVE Ҭ  

1 SLPEIE 

SLEEP Ҭ ᶏ  (Sleep mode Error Interrupt Enable) 

1̔ᶏ SLEEP Ҭ  

0̔ SLEEP Ҭ  

0 RTCEIE 

RTCBKP Ҭ ᶏ (RTCBKP mode Error Interrupt Enable) 

1̔ᶏ RTCBKP Ҭ  

0̔ RTCBKP Ҭ  

 

4.5.5 PMUҲ ЃPMU_ISRЄ 

 PMU_ISR 

offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 
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ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
LPRUNE

IF 
LPACTEIF SLPEIF RTCEIF 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - ̆ ҹ 0 

3  LPRUNEIF 

LPRUN Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 (LPRUN Error 

Interrupt Flag,write 1 to clear) 

1̔ PMOD=2ļh1 ̆ Ҍ LPRUN ӈ

ᵝ 

0̔ PMOD=2ļh1 ̆ LPRUN ӈ 

2 LPACTEIF 

LPACTIVE Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  (LPACTIVE 

Error Interrupt Flag,write 1 to clear) 

1̔ LDO15LPM=1ôh1̆ Ҍ LPACTIVE

ӈ ᵝ̆ ҹ RCHF ғ ԍ 4M̆ ҹ

XTHF/PLL  

0̔ LDO15LPM=1ôh1̆ LPACTIVE

ӈ 

1 SLPEIF 

SLEEP Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Sleep Error 

Interrupt Flag,write 1 to clear) 

1̔ PMOD=2ôh2 ̆CPU WFI/WFE ╠פ ᵝԅ

SLEEPDEEP ᵝ 

0̔ PMOD=2ôh2 ̆CPU ῀ SLEEP 

0 RTCEIF 

RTCBKP Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 (RTC Error 

Interrupt Flag,write 1 to clear) 

1̔ PMOD=2ļh3 ̆ ΏCPUῤ SLEEPDEEP=1̆

WFI/WFE ̕פ USB PHY̆

῀ RTCBKP  

0̔ PMOD=2ļh3 ̆CPU ῀ DEEP SLEEP 
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5 Ὺ ‼ ЃVREFЄ 

5.1  

FM33LCx0 ԅѿҩ ‰ ̆ῖ ₮ ҹ 1.2V ̆ ҩ ᵬ ῤ

ץ ᵬȂ ҩ ‰ Buffer ₮ ̆ ץ ADC ̆Ӟ ԍ

῀Ȃ 

ҩ ᵬ ῤ̆ ‰ ῖ ԍ 25ppm/£C̆ ῤ ԅ ᴰ ₮̆

ᶫ ADC ╠ Ȃ 

ᴆ ץ ῏ ‰ ̆ ‰ ̆VREF1p2 ₮ ԍ 1ms̆ῖ ⱳ ҹ

1.5uA Ȃ ᴰ ̆VREF1p2ⱳ ԍ 2uAȂ 

ᴆᶏ VREF1p2 ̆ ῤ ѿҩ ᴆ ̆ Ḡ VREF ₮ ῃ ̆

ᵝVREF_DRY ̆ ᵝVREF_IFҬ Ȃ ᴆ ץ VREF_RDY

VREF1p2 Ȃ 

ᴆ῏ VREF1p2 ̆VREF_RDY ꜚ ̆VREF_IF ᴆΏ1 Ȃ 

 

ᴰ ҹ-55~125£C̆ ᴰ ₮ ҹѿ

̆ῖ ҹ 5.1mV/£CȂ ₮ ╠̆ ᴰ ᴪ 30£C +/- 1£C ᴆҊ

̆ ᴆҊ̆-40~+85£C ῤ +/-2£CץῤȂ 
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5.2  

offset    

VREF( : 0x4001A80C) 

0x0000000C 
VREF1p2 └  

̂VREF Control Register̃ 
VREF_CR 

0x00000010 
VREF1p2  

̂VREF Status Register̃ 
VREF_SR 

0x00000014 
VREF1p2Ҭ ᶏ  

̂VREF Interrupt Enable Register̃ 
VREF_IER 

0x00000018 
BUFFER └  

̂Buffer Control Register̃ 
VREF_BUFCR 

 

5.2.1 VREF1p2 ┼ ЃVREF_CRЄ 

 VREF_CR 

offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PTAT_EN VREF_EN 

ᵝ  U-0 R/W-0 R/W-1 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 PTAT_EN 

Bandgap ᴰ ᶏ  (Temperature sensor enable) 

0̔῏ ᴰ ₮ 

1̔ᶏ ᴰ ₮ 

0 VREF_EN 

VREF1p2ᶏ  (Voltage reference enable) 

0̔῏ VREF1p2 

1̔ᶏ VREF1p2 

 

5.2.2 VREF1p2 ЃVREF_SRЄ 

 VREF_SR 

offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 
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ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - FLAG_B 

ᵝ  U-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - RDY IF 

ᵝ  U-0 R-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8 FLAG_B 
₮ vref1p2  (VREF setable Flag 

from analog, auto to clear) 

7:2 - RFU̔ ̆ ҹ 0 

1 RDY 

VREF1p2 ‰  (VREF Ready Flag,auto to clear) 

VREF1p2 ᶏ ̆ ᵝ̆ ᴆ Ȃ῏

VREF1p2 ̆ ꜚ Ȃ 

1.5ms 

0 IF 

VREF1p2 ‰ Ҭ  (VREF Ready Interrupt Flag, 

write 1 to clear) 

0̔VREF1p2  

1̔VREF1p2  

VREF1p2ᶏ ̆ ᵝ̆ ᴆ ᵝ̆

ᴆΏ 1  

 

5.2.3 VREF1p2Ҳ ᶕ ЃVREF_IERЄ 

 VREF_IER 

offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - IE 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 IE 

VREF1p2 ‰ Ҭ ᶏ   (VREF Ready Interrupt 

Enable) 

0̔ ֟ VREF Ҭ  

1̔ᾛ ֟ VREF Ҭ  

ҹ 1 ’Ҋ̆ VREF1p2 ̆ ₮Ҭ
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ᵝ  ꜛ  ⱳ  

CPU 

 

5.2.4 BUFFER ┼ ЃVREF_BUFCRЄ 

 VREF_BUFCR 

offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
VPTATBU
FFER_OU

TEN 

VPTATBU
FFER_EN 

VREFBUF
FER_OUT

EN 

VREFBUF
FER_EN 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - RFU̔ ̆ ҹ 0 

3 
VPTATBUFFER_O

UTEN 
Vptat Buffer ῏ ₮ᶏ Ḥ ̆ ᶏ Ȃ
(PTAT Buffer Output Enable) 

2 
VPTATBUFFER_E

N 
Vptat Buffer ᶏ Ḥ ̆ ᶏ Ȃ(PTAT Buffer 

Enable) 

1 
VREFBUFFER_O

UTEN 
Vref Buffer ῏ ₮ᶏ Ḥ ̆ ᶏ Ȃ 

 (VREF Buffer Output Enable) 

0 VREFBUFFER_EN 
Vref Buffer ᶏ Ḥ ̆ ᶏ Ȃ(VREF Buffer 

Enable) 
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6 CPU 

6.1  

FM33LC0XX ᶏ CPU ῤ ҹ Cortex-M0̆ ARMv6-M ̕ Ḥ

ARM www.arm.com 

ῒ Ҋ̔ 

 ̧ /  

 ̧ VTOR̂Ҭ ̃ 

 ̧ NVIC 32ҩ Ҭ  

 ̧ ̔1 

 ̧ ᴆ ̔4 

 ̧ 32-bit ᴆӗ  

 ̧ SWD  

6.1.1  

Feature Options FM33LC0XX Config 

Interrupts 1~32 32 

Data endianness little/big little 

SysTick Timer Present or absent Present 

watchpoints 0,1,2 1 

breakpoints 0,1,2,3,4 4 

halting debug support Present or absent Present 

multiplier Fast or Small Fast 

Single-Cycle IO Present or absent Absent 

wake-up interrupt 
controller(WIC) 

Present or absent Present 

Vector Table Offset Register Present or absent Present 

Unprivileged/Priviledged 
support 

Present or absent Present 

JTAGnSW JTAG or SWD for DAP SWD 

Memory Protection Unit Present or absent Absent 

6-1FM33LC0xx CPU  
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6.2  

Һ ῤ ↓  

  

R0-R12  

MSP (R13) H̕andler Ҋᶏ MSP̂ Main Stack Pointer̃̆Thread

Ҋ CONTROL MSP PSP̂Process Stack 

Pointer̃ᶏ  
PSP (R13) 

LR (R14) Link ̆Ḡ ₱ /₱ / Ḥ  

PC (R15)  

PSR 
̂APSR̃ȁҬ ̂IPSR̃

̂EPSR̃ 

PRIMASK PRIMASK ԍ ᴨᾢ Ҋץ Ҭ  

CONTROL Thread Ҋᶏ  

6-2Cortex-M0Ὺ  

 

ӈ ARMv6-M ΎȂ 
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6.3 Ҳ  

ῤ Ҭ NVIC ȂNVIC ᵝԍ PPB SCS ῤ̆

NVICΐ Ҋ ̔ 

 ̧ 32ҩ Ҭ ̆5ҩῤ  

 ̧ 1ҩ NMIҬ  

 ̧ Ҭ  

 ̧ ῀  

 ̧ Ҭ  

 

ῤ ѿҩ ̆ ᾢᴪ ῤ R0~R3ȁR12ȁR14ȁPCȁxPSR ῀ Ȃ

LR̂R14̃ ҹ ᶏ ṿ̂EXC_RETURÑ̆

ᵝ Ȃ Ҭ ꜚ ̆ ᴆ Ḡ

Ȃ 

 

6.3.1 Ҳ  

Position Priority 
Priority 

type 
Acronym Description Address 

0 - - MSP∆ṿ Һ ∆  0x0000_0000 

1 -3 fixed Reset ᵝ  0x0000_0004 

2 -2 fixed NMI 
WKUPxҬ  

ᵞⱳ Ҭ  
0x0000_0008 

3 -1 fixed HardFault HardFaultҬ  0x0000_000C 

4-10 - - - Reserved 
0x0000_0010~0x0000
_002B 

11 3 settable SVC SVCall Ⱶ  0x0000_002C 

12-13 - - - Reserved 
0x0000_0030~0x0000
_0037 

14 5 settable PendSV Ⱶ  0x0000_0038 

15 6 settable Systick ῤ Ҭ  0x0000_003C 

16 7 settable WWDT Ҭ  0x0000_0040 

17 8 settable SVD Ҭ  0x0000_0044 

18 9 settable RTC Ҭ  0x0000_0048 

19 10 settable FLASH NVMIFҬ  0x0000_004C 

20 11 settable LFDET 
XTLF XTHF Ả

Ҭ  
0x0000_0050 

21 12 settable ADC ADC Ҭ  0x0000_0054 

22 13 settable IWDT IWDTҬ  0x0000_0058 

23 14 settable SPI1 
SPIҬ  

0x0000_005C 

24 15 settable SPI2 0x0000_0060 

25 16 settable LCD LCD Ҭ  0x0000_0064 
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Position Priority 
Priority 

type 
Acronym Description Address 

26 17 settable UART0 

UARTҬ  

0x0000_0068 

27 18 settable UART1 0x0000_006C 

28 19 settable UART4 0x0000_0070 

29 20 settable UART5 0x0000_0074 

30 21 settable HFDET ᵣẢ Ҭ  0x0000_0078 

31 22 settable U7816 U7816Ҭ  0x0000_007C 

32 23 settable LPUART1 LPUART1Ҭ  0x0000_0080 

33 24 settable I2C I2CҬ  0x0000_0084 

34 25 settable USB USB deviceҬ  0x0000_0088 

35 26 settable AES AESҬ  0x0000_008C 

36 27 settable LPTIM ᵞⱳ Ҭ  0x0000_0090 

37 28 settable DMA DMAҬ  0x0000_0094 

38 29 settable WKUP WKUP Ҭ  0x0000_0098 

39 30 settable OPAx OPAxҬ  0x0000_009C 

40 31 settable BSTIM Ҭ  0x0000_00A0 

41 32 settable COMPx COMPxҬ  0x0000_00A4 

42 33 settable GPTIM0 1Ҭ  0x0000_00A8 

43 34 settable GPTIM1 2Ҭ  0x0000_00AC 

44 35 settable ATIM Ҭ  0x0000_00B0 

45 36 settable VREF 
1.2V ῤ ‰ Ҭ

 
0x0000_00B4 

46 37 settable GPIO Ҭ  0x0000_00B8 

47 38 settable LPUART0 LPUART0Ҭ  0x0000_00BC 

6-3FM33LC0xxҲ  

 

ῒҬWKUPҬ ץ ⌠NMI 38#῀ Ȃ PMU WKSEL Ҭ ῀ Ȃ

ҹ38#῀ ̆ ץ PRIMASK WKUPxҬ ̆ CPUҌ ῀Ҭ Ⱶ ̆

ᴡ׆ פ Ҋ Ȃ 

6.3.2 Ҳ ᴮᾨ  

3ҩ ᴨᾢ 4ҩ ᴨᾢ Ȃ ңҩ ᴨᾢ ̆↕

ᾢ Ȃ 

6.3.3  

ѿ ᴆ H̔ardFault ȂHardFaultᴨᾢ -1̆ NMI ῒ Ȃ 

HardFault Ҋ₃ץ ’̔ 

 ᴆ 

Ữ ῏ 
Ȃ ԍ ᴰ Ҭᶏ ԅ ֟ Ȃ 

XN ῤ  

 
ӈ  פ

℗ ARM  
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Ữ  

ᴨᾢ Ҭ SVC  פ

EXC_RETURN ṿ  

ᶏ BKPT  פ

6-4Hardfault ∆  

 

FM33LC0XX HardFault ץ ץ̆ ꜛ ᴆ ᵝ Ȃ 

 

6.3.4 ЃLockupЄ 

HardFault Ҭ ԅ ѿҩ HardFault̆ NMI ԅ

HardFault̆↕ ῀ ̂Ả ̃̆ ₮ LOCKUP Ḥ ̆ ꜚ ᵝ

ῤ ̆ Ҍ ₮Ȃ 
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6.4  

Ҋץ  

 ̧ Ảȁ  

 ̧ ῤ  

 ̧ ᴆ ̂4ҩ̃ 

 ̧ ᴆ ̂Ҍ BKPT  ̃פ

 ̧ ̂1ҩ̃ 

 ̧ ꜚ ᷅῀ Ữ ̂ Ả ̃ 

 ̧ SWD  

 

Cortex-M0 ԍ ARM CoreSight ̆ ȇCoreSight Technology 

System Design GuideȈ ȇARM Debug Interface Architecture Specification ADIv5.0 to ADIv5.2Ȉ 

 

6.4.1 ꜗ  

FM33LC0XXᶏ SWD ̆ Ҋ ֽ 4 ̂NRST, GND, SWIO, SWCLK̃

ⱳ Ȃ2 ץ ҹ GPIŎῒⱳ ᴆ Ȃ 

NRST ԍ ᵝ ̆ NRSTҍ SWD ̆ ᶏץ ᵝ Halt ѿ פ Ȃ 

ⱳ I/O └ Ȃ 

6.4.2 Ґ ┼ 

Ҋ Ḡץ ᶏ ῏ Ȃ ᴆ Debugger ץ MCUDBGCR

῏ Ȃ 

6.4.3 DEBUG ᵣ 

ῤ DEBUG №ֽ ҉Ҋ ᵝ ̆ῒז ᵝ ȁ ᵝȁ ᴆ ᵝ ̆

Ҍᴪ ᵝ DAP Ȃ ץ ҉ ᵝᶏ CPUῤ ԍ ᵝ ̆ᵖ

ׅ ץ ҍ DAP Ḥ ̆ ᵝ ᶏץ CPU ῀ Ȃ 

 

ᵝ ῤ ( ᵝ )Ȃ 
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6.5  

offset    

DBG( ̔0x40000000) 

0x00000004 
DEBUG  

̂Debug Configuration Register̃ 
DBG_CR 

0x00000008 
HardFault  

̂HardFault Flag Register̃ 
DBG_HDFR 

 

6.5.1 DEBUG ЃDBG_CRЄ 

FM33LC0XX ԅMCUDBGCR ̆ ԍ Debug Ҋ ȂMCUDBGCR

ץ SWD ᴆ ΏȂ 

 DBG_CR 

offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
AT_STO

P 
LPT_ST

OP 
GT2_STO

P 
GT1_STO

P 
- 

BT1_STO
P 

ᵝ  U-0 R/W-1 R/W-1 R/W-1 R/W-1 U-0 R/W-1 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
WWDT_S

TOP 
IWDT_ST

OP 

ᵝ  U-0 R/W-1 R/W-1 

 

ᵝ  ꜛ  ⱳ  

31:14 - RFU̔ ̆ ҹ 0 

13 AT_STOP 

Debug Ҋ ATIM ᶏ └ᵝ (Stop ATIM under Debug 

Enable) 

1̔Debug ῏ ATIM 

0̔Debug Ḡ ATIM  

12 LPT_STOP 

Debug Ҋ LPTIM32 ᶏ └ᵝ (Stop LPTIM32 under 

Debug Enable) 

1̔Debug ῏ LPTIM32 

0̔Debug Ḡ LPTIM32  

11 GT1_STOP 

Debug Ҋ GPTIM1 ᶏ └ᵝ  (Stop GPTIM1 under 

Debug Enable) 

1̔Debug ῏ GPTIM1 

0̔Debug Ḡ GPTIM1  

10 GT0_STOP 

Debug Ҋ GPTIM0 ᶏ └ᵝ  (Stop GPTIM0 under 

Debug Enable) 

1̔Debug ῏ GPTIM0 

0̔Debug Ḡ GPTIM0  



6CPU 

֟ ӥ 

FM33LC0xx                              2.4                                  122 

ᵝ  ꜛ  ⱳ  

9 - RFU̔ ̆ ҹ 0 

8 BT_STOP 

Debug ҊBSTIM32ᶏ └ᵝ (Stop BSTIM under Debug 

Enable) 

1̔Debug ῏ BSTIM32 

0̔Debug Ḡ BSTIM32  

7:2 - RFU̔ ̆ ҹ 0 

1 WWDT_STOP 

Debug ҊWWDTᶏ └ᵝ (Stop WWDT under Debug 

Enable) 

1̔Debug ῏ WWDT 

0̔Debug Ḡ WWDT  

0 IWDT_STOP 

Debug Ҋ IWDT ᶏ └ᵝ (Stop IWDT under Debug 

Enable) 

1̔Debug ῏ IWDT 

0̔Debug Ḡ IWDT  

 

6.5.2 HardFault ЃDBG_HDFRЄ 

 DBG_HDFR 

offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
DABORT
_ADDR_

FLAG 

DABORT
_RESP_

FLAG 

SVCUN
DEF_FL

AG 

BKPT_F
LAG 

TBIT_FL
AG 

SPECIAL
_OP_FLA

G 

HDF_RE
QUEST_F

LAG 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6 
DABORT_ADDR_F

LAG 

̆Ώ 1   (Debug Abort Flag for 

misaligned Address) 

1̔  

0̔  

5 
DABORT_RESP_F

LAG 

̆Ώ 1   (Debug Abort Flag for 

HRESP) 

1̔ ᴰ Ҭ ԅ HRESPҹ ֟  

0̔  

4 SVCUNDEF_FLAG 

SVC instructions ӈ ̆Ώ 1   (SVC undefined 

instruction Flag) 
if the SVCall priority is lower than the currently activelevel,  
or if HardFault or NMI is active,  
or PRIMASK is set, 
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ᵝ  ꜛ  ⱳ  

the core should treat SVC instructions as though theywere 

UNDEFINEDȂ 

3 BKPT_FLAG 

BKPT פ ̆Ώ 1   (Break point instruction Flag) 

1̔ ԅ BKPT  פ

0̔ BKPT  פ

2 TBIT_FLAG 

Thumb-State ̆Ώ 1   (Thumb state Flag) 

1̔℗ ⌠ ARM  

0̔ ԍ Thumb-State 

1 
SPECIAL_OP_FLA

G 

פ ̆Ώ 1   (Special OP code Flag) 

1̔ ԅ ףפ ̆ XN ῤ  

0̔ ףפ  

0 
HDF_REQUEST_F

LAG 

hardfault ᵝ̆ᴋᵥ hardfault ᴪ ᵝ ᵝ̆Ώ

1  

(Hardfault Request Flag) 

1̔hardfault  

0̔ hardfault  
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7 ғ Ỵ 

7.1  

FM33LC0 ҊҺץ ᴆ̔ 

 ̧ ңҩ Master 

- Cortex-M0ῤ  

- DMA └  

 ̧ ԓҩ Slave 

- ῤ Flash Ữ  

- ῤ SRAM Ữ  

- GPIO └  

- └  

- AHB-APB  

 

FM33LC0XX Ҋ̆ ѿ AHB-Lite ȁѿ APB Ȃ 
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Cortex-M0 SystemBus

DMAC DMABus

BusMatrix

NVMIF

Flash
128/ 256KB

A
H

B
 b

u
s

GPIO

APB
Bridge

1

I2C
UART0/ 1
LPUART0
ISO7816

SPI2
IWDT

WWDT
RTC
LCD

GPTIM0/ 1
LPTIM32

SRAM
24KB

CMU
RMU
PMU
DMA

UART4/ 5
LPUART1

SPI1
ADC

BSTIM32
ATIM
OPAx
AES
CRC

TRNG
SVD

COMPx

APB
Bridge

2

USB
device

384B
RAM

 
 

7-1  
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7.2 Ỵ ⅎ  

7.2.1  

Flash ̂Sector̃ ҹ 512 ̆ 16ҩ ѿҩ 8K ̂Block̃ Ȃ 

Flash 4ҩ information 2̆ҩ LDT 1̆ҩΌᵩ 1̆ҩ DCT ȂῒҬ DCT LDT

ҹ Ḡ ̆Ҍ ȂInformationҹ ̆ ԍḠ Ḥ Ȃ

option ҉ҍ FlashҺ ԑ Ȃ 

 

׆ Flash ꜚ ̆FM33LC0XX № Ҋ ̂256KB Flash̆24KB RAM̃̔ 

CODE

SRAM 24KB

Peripheral

RAM

RAM

Device

Device

PPB

0x0000 0000

0x2000 0000

0x4000 0000

0x6000 0000

0x8000 0000

0xA000 0000

0xC000 0000

0xE000 0000

0xFFFF FFFF

0xE010 0000
Reserved

0x2000 6000
Reserved

AHB
0x4000 0000

Reserved

0x4000 8000

APB1
0x4001 0000

0x4001 8000

0x5FFF FFFF

0x0000 0000

Reserved

DCT
LDT1
LDT0 0x1FFF FA00

0x1FFF FFFF

0x0004 0000

Flash

INFO2
INFO1
INFO0

INFO3 0x0004 07FF

APB2

0x4001 FFFF

USB
0x5000 0000

0x5003 FFFF

TSTREG 0x1000 0000

 

7-2FM33LC04x  
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128KB flash+24KB RAM̔ 

CODE

SRAM 24KB

Peripheral

RAM

RAM

Device

Device

PPB

0x0000 0000

0x2000 0000

0x4000 0000

0x6000 0000

0x8000 0000

0xA000 0000

0xC000 0000

0xE000 0000

0xFFFF FFFF

0xE010 0000
Reserved

0x2000 6000
Reserved

AHB
0x4000 0000

Reserved

0x4000 8000

APB1
0x4001 0000

0x4001 8000

Reserved

0x5FFF FFFF

0x0000 0000

Reserved

DCT
LDT1
LDT0 0x1FFF FA00

0x1FFF FFFF

0x0004 0000

Flash

INFO2
INFO1
INFO0

INFO3 0x0004 07FF

Reserved

0x0002 0000

USB
0x5000 0000

0x5003 FFFF

APB2

0x4001 FFFF

TSTREG 0x1000 0000

 

7-3FM33LC02x  

 
 

7.2.2 ⅎ  

Ҋ ↓ԅ № ̆ ҩ 1KB Ȃ 

    

AHB 

0x4000_0C00~0x4000_0FFF 1KB GPIO 

0x4000_0000~0x4000_03FF 1KB SCU, PMU, CMU, RMU 

0x4000_0400~0x4000_07FF 1KB DMA 

0x4000_1000~0x4000_13FF 1KB NVMIF 

0x5000_0000~0x5001_FFFF 128KB USB Controller 

0x5002_0000~0x5003_FFFF 128KB USB packet RAM 
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0x0000_0000~0x0003_FFFF 256KB Flash main array 

0x1FFF_F000~0x1FFF_FFFF 4KB Flash Option cell array 

0x2000_0000~0x2000_5FFF 24KB SRAM 

0x4001_0000~0x4001_7FFF 32KB APB1 

0x4001_8000~0x4001_FFFF 32KB APB2 

APB1 

0x4001_0000~0x4001_03FF 1KB ISO7816 
0x4001_0400~0x4001_07FF 1KB LPUART0 
0x4001_0800~0x4001_0BFF 1KB SPI2 
0x4001_0C00~0x4001_0FFF 1KB LCD 
0x4001_1000~0x4001_13FF 1KB RTC 
0x4001_1400~0x4001_17FF 1KB IWDT 
0x4001_1800~0x4001_1BFF 1KB WWDT 
0x4001_1C00~0x4001_1FFF 1KB UART0 
0x4001_2000~0x4001_23FF 1KB UART1 
0x4001_2400~0x4001_27FF 1KB I2C 
0x4001_2800~0x4001_2BFF  Reserved 

0x4001_2C00~0x4001_2FFF 1KB RAMBIST 
0x4001_3000~0x4001_33FF  Reserved 
0x4001_3400~0x4001_37FF 1KB LPTIM32 
0x4001_3800~0x4001_3BFF 1KB GTIMER0 
0x4001_3C00~0x4001_3FFF 1KB GTIMER1 

APB2 

0x4001_8000~0x4001_83FF 1KB CRC 
0x4001_8400~0x4001_87FF 1KB LPUART1 
0x4001_8800~0x4001_8BFF  Reserved 
0x4001_8C00~0x4001_8FFF 1KB SPI1 
0x4001_9000~0x4001_93FF  Reserved 
0x4001_9400~0x4001_97FF  Reserved 
0x4001_9800~0x4001_9BFF  Reserved 
0x4001_9C00~0x4001_9FFF  Reserved 
0x4001_A000~0x4001_A3FF 1KB UART4 
0x4001_A400~0x4001_A7FF 1KB UART5 
0x4001_A800~0x4001_ABFF 1KB SVD,OPA,COMP 
0x4001_AC00~0x4001_AFFF 1KB ADC 
0x4001_B000~0x4001_B3FF 1KB ATIM  
0x4001_B400~0x4001_B7FF 1KB BSTIM32 
0x4001_B800~0x4001_BBFF 1KB AES 
0x4001_BC00~0x4001_BFFF 1KB TRNG 

7-1 ∆  

 

 

 

 

 

  



7 ғ Ỵ 

֟ ӥ 

FM33LC0xx                              2.4                                  129 

7.3 RAM 

7.3.1  

FM33LC0XX ѿ 24KB RAM̂6K*32̃̆ 0x2000_0000~0x2000_5FFF̆

ᴆ ץ SRAM ȁ ȁ ̆CPU DMA ץץ SRAM

ΏȂCPU Ӟ ׆ץ SRAM ̆ ̆ ץ

ף№ ῀ SRAMҬ̆ Ҋ Ȃ 
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7.4 Flash 

7.4.1  

FM33LC0XXᶏ Flash ҹ 64K*32̆ 256KB̕ ↓ page(512B)ȁsector(2KB)Ȃ 

Main array῍ 512ҩ ̆ ȁ ῃ Ȃ 

 

7.4.2 Ḫ  

Flash main arrayץ ₃ҩ ᶫ ᶏ ̆ Ҋ̔ 

   

LDT1  ̂OPTBYTES̃ 

IF Information  4ҩ page῍ 2KB̆ᶫ ᶏ  

 

7.4.2.1 LDT1 page 

LDT1ҹ Ḥ ̆ ץ Ҋ Ώֽ̂ ᶏ SWD Ώ̆ Ώ̃Ȃ 

LDT1 0x1FFF_FC00~0x1FFF_FDFF F̕lashῤ (MCS=1,LDTEN[1:0]=10, 

ADD=0x0000~0x007F) 

 

AHB addr Bit[31:16] Bit[15:0] Description 

0x1FFF_FC00 ~OPTBYTES[15:0] OPTBYTES[15:0] ᵞ  

0x1FFF_FC04 ~OPTBYTES[31:16] OPTBYTES[31:16]  

0x1FFF_FC08 LOCK1 
ACLOCK ̆ └ᵞ 16 

blocks 

0x1FFF_FC0C LOCK2 
ACLOCK ̆ └ 16 

blocks 

7-2LDT1 Ὺ ӎ 

 

OPTBYTES ӈ Ҋ̔ 

Bitfield ꜛ  ⱳ  ₮  

31:24 BTSWPEN 

ꜚ ֜ ᶏ  

0x55̔ᾛ ꜚ ֜ ⱳ  

ῒ̔ז ꜚ ֜  

0xFF 

23:20 IWDTSLP 

IWDT ᵞⱳ Ҋ ᾛ Ả  

0xA̔ Sleep/DeepSleep/RTCBKP Ҋᾛ

Ả IWDT  

ῒ̔זᴋᵥ Ҋ Ả IWDT 

0xF 

19:16 DFLSEN 
Data flashᶏ  

0x5̔ᶏ flash̆main array 16KB
0xF 
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Bitfield ꜛ  ⱳ  ₮  

ӈҹ data flash 

ῒ̔ז flash 

15:8 ACLKEN 

ף Ḡ ᶏ  

0x33̔ ACLOCK 

ῒ̔זᶏ ACLOCK 

0x33 

7:0 DBRDPEN 

Ḡ ᶏ  

0xAA̔῏ Ḡ  

ῒ̔זᶏ Ḡ  

0xAA 

7-3 ӎ 

 

ȍ Ȏ ₮ ̆ ᴆ SWD ᴋץ Ώ OPTBYTES̕p ѿ ACLKEN DBRDP

ᶏ ̆ SWDῃ flash Ώ OPTBYTESȂ 

 

LOCK ӈ Ҋ̔ 

Bitfield ꜛ  ⱳ  ₮  

31:0 LOCK1 

Block Lock 1̆ 2it 8KB Block 

11̔ Ḡ  

01ȁ10̔ ᴆ ΏḠ ֽ̆  

00̔ ᴆ ΏḠ ֽ̆ ̕SWD ΏḠ  

LOCK1[1:0] Block0̂ Flash ᵞ 8KB ̃̆

LOCK1[31:30] Block15̂ Flash

120~128KB̃̆ῒץז  

0xFFFFFFFF 

31:0 LOCK2 

Block Lock 2̆ 2it 8KB Block 

11̔ Ḡ  

01ȁ10̔ ᴆ ΏḠ ֽ̆  

00̔ ᴆ ΏḠ ֽ̆ ̕SWD ΏḠ  

LOCK2[1:0] Block16 ̂ Flash

128~136KB̃̆LOCK2[31:30] Block31̂Flash

248~256KB̃̆ῒץז  

0xFFFFFFFF 

7-4LOCKḪ ӎ 

 

LOCK bit Flash ῏ Ҋ ̔ 

Address LOCK bits 

0x0000_0000 ~ 0x0000_1FFF LOCK1[1:0] 

0x0000_2000 ~ 0x0000_3FFF LOCK1[3:2] 

0x0000_4000 ~ 0x0000_5FFF LOCK1[5:4] 

0x0000_6000 ~ 0x0000_7FFF LOCK1[7:6] 

0x0000_8000 ~ 0x0000_9FFF LOCK1[9:8] 

0x0000_A000 ~ 0x0000_BFFF LOCK1[11:10] 

0x0000_C000 ~ 0x0000_DFFF LOCK1[13:12] 

0x0000_E000 ~ 0x0000_FFFF LOCK1[15:14] 

0x0001_0000 ~ 0x0001_1FFF LOCK1[17:16] 

0x0001_2000 ~ 0x0001_3FFF LOCK1[19:18] 

0x0001_4000 ~ 0x0001_5FFF LOCK1[21:20] 
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Address LOCK bits 

0x0001_6000 ~ 0x0001_7FFF LOCK1[23:22] 

0x0001_8000 ~ 0x0001_9FFF LOCK1[25:24] 

0x0001_A000 ~ 0x0001_BFFF LOCK1[27:26] 

0x0001_C000 ~ 0x0001_DFFF LOCK1[29:28] 

0x0001_E000 ~ 0x0001_FFFF LOCK1[31:30] 

0x0002_0000 ~ 0x0002_1FFF LOCK2[1:0] 

0x0002_2000 ~ 0x0002_3FFF LOCK2[3:2] 

0x0002_4000 ~ 0x0002_5FFF LOCK2[5:4] 

0x0002_6000 ~ 0x0002_7FFF LOCK2[7:6] 

0x0002_8000 ~ 0x0002_9FFF LOCK2[9:8] 

0x0002_A000 ~ 0x0002_BFFF LOCK2[11:10] 

0x0002_C000 ~ 0x0002_DFFF LOCK2[13:12] 

0x0002_E000 ~ 0x0002_FFFF LOCK2[15:14] 

0x0003_0000 ~ 0x0003_1FFF LOCK2[17:16] 

0x0003_2000 ~ 0x0003_3FFF LOCK2[19:18] 

0x0003_4000 ~ 0x0003_5FFF LOCK2[21:20] 

0x0003_6000 ~ 0x0003_7FFF LOCK2[23:22] 

0x0003_8000 ~ 0x0003_9FFF LOCK2[25:24] 

0x0003_A000 ~ 0x0003_BFFF LOCK2[27:26] 

0x0003_C000 ~ 0x0003_DFFF LOCK2[29:28] 

0x0003_E000 ~ 0x0003_FFFF LOCK2[31:30] 

7-5LOCKᵣғ Flash  

 

7.4.2.2 Information3 page 

Flash 4ҩinformation ῒ̆Ҭinformation3 ԍ └BootSwapⱳ ȂInformation3

0x0004_0600~0x0004_07FF̕ 

LDT1ҬBOOTSWAPEN=0x55 ╠ Ҋ̆ ץ INFO3Ҭ ᵞ ῤ BootSwap

ᵬȂ ҹ0x5454_ABAB ̆ Flash ᵞңҩ8KB ԑ ̂ ĂCLOCK

̆Ҍ ׆̆̃ ףꜚ Ȃ 

BootSwap Ҋ̔ 

Application 

Program

Application 

Program

Boot Program 0
00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 1

Boot Program 0
00000000H

00002000H

00004000H

swap
Application 

Program

Boot Program 1

Boot Program 0

00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 1

Application 

Program

00000000H

00002000H

00004000H

 

7-4Bootswap  

ῒҺ ̆ ףꜚ ₮ Ҭ ̂Ả ȁ ᵝ ̃̆

ףꜚ ̆ Ȃ 
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BootSwapⱳ Ẋ̆ ףꜚ 0000~1FFF῍8KB ̆ ᾢ ףꜚ

Ώ῀2000~3FFF ̆ ᶏ BootSwapȂ ₃ ̔ 

 ̧ Ώ2000~3FFF ̆ ԍ ףꜚ ̆Ҍᴪ  

 ̧ ⱳΏ῀boot program1̆ ᶏ bootswap ᵝ̆ boot 

program1 

 ̧ Ώboot program0 ̆ ԍboot program1 Ώ῀̆ Ҍ  

 

Ҋ ̔ 

 ̧ application program 

 ̧ boot̆ᾢ boot Ώ῀ ԋҩ8KB  

 ̧ INFO3̆ᶏ BootSwap 

 ̧ ᵝ̆ boot  

 ̧ ԋҩ8KB Ώҹ  

 

Flash ꜚ ̆Ҍ Debugger ץ

Ȃ 

 

̔IF3 BootSwap ⱳ ⌠ ᵞѿҩ word̆ῒᵩ Ώ̂

ⱳ ̃̆ ᴆ Debugger ᴋץ Ώ῀ Ȃ 

 

7.4.2.3 Information1~2 pageЃDebugger only, lockableЄ 

2ҩinformation ᶏ ֽ̆SWD ץ Ώ̆ ᴆ Ȃ 

0x0004_0200~0x0004_05FF̆ᵞ ҹIF1̆ ҹIF2̆ ῍1KBȂ 

IF2~1 2ҩ ҹ ̆ SWD Ώҹ0x55 ↕̆

ᵝ ╠ ̆SWD ̆ ץ Ȃ 

Ҍ ̆ ₃ҩ SWD ᴆ Ȃ 

 

7.4.2.4 Information0 pageЃOTPЄ 

IF0 ѿҩOTP pagĕ ҩpage Ҋ ѿ ̆ Ҍ ΏȂIF0

0x0004_0000~0x0004_01FF̆῍512 Ȃ 

IF0 page ᴋᵥ └Ȃ 
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7.4.3 Flash  

7.4.3.1  

FM33LC0XX Ҋץ Flash ̔ 

 ̧ ̂ISP̃ ̔ FMSHҒ ᴏ ̆ᶏ SWD  

 ̧ ̂IAP̃̔ bootloaderף ̆ ӈᴋ Ḥ ̆ ԍ

 

 

╠ Flash ȂFlash ҈ ᵬ̔ῃ ȁ ȁ  

 

7.4.3.2 Flash    

Flash Ώ ᶏ ‰ RCHF ̆ᵖ ץ ᴋ Ȃ RCHF

ҹ 8Mȁ16M 24MȂ 

Flash Ώ ԍ CPU ̆ Ҍᴪ Ȃ 

7.4.3.3 Flash    

FM33LC0XX Flash ᵬ̆ץ Ȃ 

Flash Ώ╠ Key ̆Ώ῀ Ώ῀ṿ ̆ Flash Key ӊ╠

Flash ᵬ ᴪ ῀ ̆ ֟ Ҭ ȂFlash Key ӊ Ώ

Flash ⌠Ҋѿ ᵝȂ Ώ ̆ KEY Ώ῀ᴋ ṿ ᴪᶏ ∆

ΏḠ Ȃ Ҋ ̔ 

Fl ashΏḠ

Fl ash

KEY mat ch

Fl ash

KEY er r or

Wr i t e 
any KEY

Syst em 
RESET

 

ᴆ ץ FLSIF.KEYSTA ╠ Key ῀ ̆ Ȃ 

 

7.4.3.4 Ὴ ᵲЃMatrix EraseЄ 

ῃ ᵬ SWD ꜚ̆ ᴆ ῃ Ȃῃ ᵬֽ main array̆Ҍᴪ
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Ḥ ȂSWD ץ └ Ҋ ꜚῃ ̆ ᵬ Ҋ̔ 

 ̧ SWD ERTYPE ҹ 10 

 ̧ SWD PREQ ̆ ᵝ EREQ  

 ̧ SWDΏ῀ Flashῃ Key̔0x9696_9696 0x7D7D_7D7D 

 ̧ SWD Flashᴋ Ώ 0x1234_ABCD 

 ̧ ꜚ Flash ῃ ̆ Ảᴋᵥ Master Flash  

 ̧ ῃ ᵝҬ ῃ ̂ῃ main arrayῃ ̆ᴋᵥ main array

̃ 

 ̧ ῃ ’Ҋ̆SWD ᴋץ Ώ LDT1̆ ↕ Ώ LDT1 Ҭ  

 ̧ ᴆ FlashKEY Ώᴋ ṿ ΏḠ  

 

̔ῃ ᵬ Flash main array̆Ҍᴪ Ḥ  

 

7.4.3.5 ᵲЃSector EraseЄ 

SWD ף ץ Ȃ ᵬ Ҋ̔ 

 ̧ ERTYPE ҹ 01 

 ̧ PREQ ̆ ᵝ EREQ  

 ̧ Ώ῀ Flash Key̔0x9696_9696 0x3C3C_3C3C 

 ̧ Pageῤᴋ Ώ 0x1234_ABCD 

 ̧ ԍ ACLOCK Block̆ ↕ ꜚ ̆

↕  

 ̧ ᵝҬ  

 ̧ ᴆ FlashKEY Ώᴋ ṿ ΏḠ  

 

7.4.3.6 ᵲЃPgae EraseЄ 

SWD ף ץ Ȃ ᵬ Ҋ̔ 

 ̧ ERTYPE ҹ 00 11 

 ̧ PREQ ̆ ᵝ EREQ  

 ̧ Ώ῀ Flash Key̔0x9696_9696 0xEAEA_EAEA 

 ̧ ῤᴋ Ώ 0x1234_ABCD 

 ̧ ԍ ACLOCK Block̆ ↕ ꜚ ̆

↕  
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 ̧ ᵝҬ  

 ̧ ᴆ FlashKEY Ώᴋ ṿ ΏḠ  

 

7.4.3.7  

ᴆ ̆ Ώ Flash̆ ᵝҹ 32bit̆ ᵬ Ҋ̔ 

 ̧ EREQ ̆ ᵝ PREQ  

 ̧ ᶏ  

 ̧ Ώ῀ Flash Key̔0xA5A5_A5A5 0xF1F1_F1F1 

 ̧ Flash Ώ ̆ ACLOCK ̆↕ ̆ ̆

↕  

 ̧ ᵝҬ  

 ̧ ᴆ FlashKEY Ώᴋ ṿ ΏḠ  

 

7.4.3.8  

DMA Memory ѿ FlashΏ῀ half-sector̂ 256 Ȃ̃ DMA

׆ RAM ̆Flash half-sector ̆Ӟ Flash ᵞ 6

ᵝҹ 0Ȃ ѿ ̆Һ ԍ Ώ῀Ȃ 

ꜚ ̆DMA ῃ Flash ̆ Ả CPU Flash ѿ℗ Ȃ

ᵬ Ҋ̔ 

 ̧ EREQ ̆ ᵝ PREQ  

 ̧ ᵝ ᶏ ̂DMA ᶏ ̃ 

 ̧ RAM ҬΏ῀ 256  

 ̧ DMA Ữ ̆ ᴰ ȁ Ώ  

 ̧ ᶏ DMA Ữ  

 ̧ Ώ῀ Flash Key̔0xA5A5_A5A5 0xF1F1_F1F1 

 ̧ ᴆ DMA Ữ ̆DMA 64 RAM Flash  

 ̧ ACLOCK ̆ ↕ Ҭ DMA Ả  

 ̧ 256 ῃ ֟ Ҭ ̆ Flash  

 ̧ ᴆ FlashKEY Ώᴋ ṿ ΏḠ  

 

̔ CPU FlashҬ Flash Ώ̆↕ CPU Ả̆ ⌠ Ώ ᵬ Ȃ

CPU ⌠ RAMҬ ↕̆ Flash ΏҌᴪ Ả CPU ȂFlash Ώ Ҭ̆
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RAMҬ ף ׅ Ҭ ̆ Ҭ ⌠ RAMҬȂ 

7.4.3.9 ꜠ ֢ ЃBootSwapЄ 

BootSwapҺ ̆ ףꜚ ₮ Ҭ ̂Ả ȁ ᵝ ̃̆

ףꜚ ̆ ȂBootSwapⱳ information 

page3 ᵞ word Ȃ 

 

BootSwap Ҋ̔ 

Application 

Program

Application 

Program

Boot Program 0
00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 1

Boot Program 0
00000000H

00002000H

00004000H

swap
Application 

Program

Boot Program 1

Boot Program 0

00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 1

Application 

Program

00000000H

00002000H

00004000H

 

BootSwapⱳ Ẋ̆ ףꜚ 0000~1FFF῍8KB ̆ ᾢ ףꜚ

Ώ῀2000~3FFF ̆ ᶏ BootSwapȂ ₃ ̔ 

 ̧ Ώ2000~3FFF ̆ ԍ ףꜚ ̆Ҍᴪ  

 ̧ ⱳΏ῀boot program1̆ ᶏ bootswap ᵝ̆ boot 

program1 

 ̧ Ώboot program0 ̆ ԍboot program1 Ώ῀̆ Ҍ  

 

ѿ BootSwap Ҋ ̆ҹԅḠ ףꜚ ̆ᶏ 2nd 8KB ᵬҹ

Boot ᴍ̆ ̆↕ BootSwap̔ 
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Application 

Program

Application 

Program

Boot Program 0
00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 0

Boot Program 0
00000000H

00002000H

00004000H

swap
Application 

Program

Boot Program 0

Boot Program 0

00000000H

00002000H

00004000H

IA
P

Application 

Program

Boot Program 0

Boot Program 1

00000000H

00002000H

00004000H

I AP

Application 

Program

Application 

Program

Boot Program 1

00000000H

00002000H

00004000H

Unswap

Application 

Program

Application 

Program

Boot Program 1
00000000H

00002000H

00004000H

 

 

ꜚ ̆↕ Ҍץ ᵝ̆ Swapֽ̆

Boot ╠ᶏ BootSwap̆ ⱳ BootSwap ̔ 

Application 

Program

Application 

Program

Boot Program 0
00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 0

Boot Program 0
00000000H

00002000H

00004000H

I AP
Application 

Program

Boot Program 0

Boot Program 1
00000000H

00002000H

00004000H

Enabl e Boot Swap

I AP
Application 

Program

New Application

Boot Program 1
00000000H

00002000H

00004000H

Di sabl e Boot Swap

 

 

Ҋ ̔ 

 ̧ application program 

 ̧ boot̆ᾢ boot Ώ῀ ԋҩ8KB  

 ̧ information block̆ᶏ BootSwap 

 ̧ ᵝ̆ boot  
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 ̧ ԋҩ8KB Ώҹ  

 

̂FLSIF.BTSF̃ ╠ Boot 1st 8KB ȁ 2nd 8KB ̆

ԍ ף ╠ ꜚ ’Ȃ 

 

7.4.4 Data Flash 

OPTBYTESᶏ ԅ DFLSEN ӊ ̆FM33LC0XX 16KB flash ԍ

ỮȂ ᶏ ԅ data flashӊ ̆Ҍ ֟ flash ⅞№ Ҋ ̔ 

 Data flash size Data flash address Program flash size 

FM33LC04x 16KB 0x0003_C000~0x0003_FFFF 240KB 

FM33LC02x 16KB 0x0001_C000~0x0001_FFFF 112KB 

 

ᶏ ԅ data flashӊ ̆ flash ᴪ⁞ 16KBȂData flash ᵝԍ flash

16KBȂ 

Data flashҍ program flash ҉ ≢̆ DBRDP ACLOCK └Ȃᵖ

ῃ ᵬ d̆ata flashҌᴪ Ȃ data flashҌᶏ ̆ ῃ ᴪ main array

Ȃ 

̔ ᶏ data flash ’Ҋ̆ ῃ ⱴ̆ ԍ 256KB ̆ῃ ׆ 8ms

ⱴ⌠ 240ms̆ ԍ 128KB ̆ῃ ׆ 8ms ⱴ⌠ 112msȂ 

 

7.4.5 Flash Ὺ Ḧ  

Flash ῤ Ḡ Һ ԍḠ Flash Ҭ ף ȁ Ḥ

Ȃ 

FlashḠ ң ̔Debug Ḡ ̂DBRDP-DeBug ReaD Protectioñ ף

Ḡ ̂ACLOCK-Application Code Block Locking Ȃ̃FlashḠ └ LDT1Ҭ OPTBYTES

└Ȃ 

7.4.5.1 Debug Ḧ ЃDBRDPЄ 

DBRDP Һ ҈ debug Flashῤ Ȃ 

DBRDP LDT1 ῤ DBRDPEN ᶏ ̂0xAA DBRDP̆ ₮

Ώҹ 0xAÃȂ DBRDPᶏ ̆ SWD Ώ Flash main array̆ Ӟ

SWD RAM Ȃ 
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₮ DBRDP ̔ SWD flash ῃ ̆ῃ ̆SWD ᴋץ Ώ

OPTBYTES DBRDP̆ ᵝ ̕ ᵝ ̆ ԍ debugḠ Ȃ 

ש 7.4.5.2 Ḧ ЃACLOCKЄ 

ACLOCK Һ hacking code FlashҬ application codeȂ ACLOCK

ⱳ ̆ ץ CPU Flash ֓ ᵬ̆Ҍ read-as-datăӞҌ ΏȂ 

ACLOCKץ Blockҹ ᵝ ᵬ̆ FlashḠ 8KB̆ ҩ Flash 32ҩ Blocks̆

ҩ Block 2bit LOCKḤ Ȃ₮ LOCK ҹ 0xFFFF_FFFF̆҉ load LOCK

ᵝῃ 11̆ Ḡ ̕ LOCKᵝҹ 01 10 ̆ Block CPU Ώ

̆ ̕ LOCKᵝҹ 00 ̆ ╠ Block CPU Ώ ̆ SWD

Ώ Ȃ ₮ LDT0 Ҭ῏ ACLOCKⱳ ̆ ᶏ ACLOCK̆ ғ

ף ACLOCK ̂ Ҍ literal pool ⌠ LOCK Block̃Ȃ 

 

ACLOCK ⱳ ̔ 

 ̧ Ḡ ̔ Blockᾛ CPU ȁ ȁ Ώ̆Ҍ └ SWD  

 ̧ ΏḠ ̔ Blockᾛ CPU ̆Ҍᾛ CPU DMA ȁ Ώ̆Ҍ └ SWD  

 ̧ ᴆ SWDḠ ̔ Blockᾛ CPU Ҍ̆ᾛ CPU DMA ȁ Ώ Ҍ̆ᾛ SWD

ȁ Ώ 

 

LOCKᵝҍ Block ῏ ץ Ҋ ̔ 

LOCK bit ᴆ  ᴆ  SWD Ώ 

11 ᾛ  ᾛ  ᾛ  

01/10  ᾛ  ᾛ  

00  ᾛ   

7-6LOCKᵣ ӎ 

 

ACLOCKḤ ᵝ load⌠ Ҭ̆ ֓ ᴆӞ ץ ᵝ̆ᵖ Ҍ Ώ 0̂

Ḡ ̃Ȃ 

ACLOCKҌᶏ ̆LOCK ῤ Ȃ 

 

A̔CLOCK └ Flash ҩ Block ҍ̆ DBRDP ԑ Ȃ ԍ SWD D̆BRDP

ᴨᾢ ԍ ACLOCK̆ DBRDP ᶏ Ҍ̆ ACLOCK S̆WD FlashȂ 
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̔ ᶏ ACLOCK῏ 1st block ̆ ԍ CPU ᵝ ᾢ ׆ 0 MSP

̆ACLOCK CPU ꜚȂ 

 

₮ ACLOCK ̔ SWD flash ῃ ̆ῃ ̆SWD ᴋץ Ώ

OPTBYTES ACLOCK̆ ᵝ ̕ ᵝ ̆ ԍ ACLOCK Ȃ 

 

7.4.5.3 Flash  

Flash № ̔ 

Flash area DBRDP 
LOCK bits 

(per Block)[3] 
Last byte 
in page 

SWD Application 

Main array 

ON 

00 x - R/E/W/F 

01 x - Block  

10/11 x - Block  

OFF 

00 x R/E/W R/E/W/F 

01 x  Block  

10/11 x 
Block

 
Block  

LDT1 
ON x x R[2] R 

OFF x x R/E/W R 

IF3 x x x R/E/W R/E/W 

IF2,1,0 x x 
55 R/E R 

others R/E/W R 

7-7 Flash  

 

̔ 

[1] R: Read, E: Erase, W: Write, F: Fetch 

[2] flashῃ ץ Ώ LDT1 

[3] Ẋ ACLOCKEN ȂACLOCKEN ’Ҋ̆LOCK bitsҌ ᵬ Ȃ 
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7.5  

offset    

FLS( : 0x40001000) 

0x00000000 
Flash └  

̂Flash Read Control Register̃ 
FLS_RDCR 

0x00000004 
└  

̂Flash Prefetch Control Register̃ 
FLS_PFCR 

0x00000008 
 

̂Flash Option Bytes Register̃ 
FLS_OPTBR 

0x0000000C 
ACLOCK 1 

̂Flash Application Code Lock Register1̃ 
FLS_ACLOCK1 

0x00000010 
ACLOCK 2 

̂Flash Application Code Lock Register2̃ 
FLS_ACLOCK2 

0x00000014 
Flash Ώ └  

̂Flash Erase/Program Control Register̃ 
FLS_EPCR 

0x00000018 
Flash Key ῀  

̂Flash Key Register̃ 
FLS_KEY 

0x0000001C 
FlashҬ ᶏ  

̂Flash Interrupt Enable Register̃ 
FLS_IER 

0x00000020 
Flash  

̂Flash Interrupt Status Register̃ 
FLS_ISR 

 

7.5.1 Flash ┼ ЃFLS_RDCRЄ 

 FLS_RDCR 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - WAIT 

ᵝ  U-0 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1:0 WAIT 

Flash  (Wait Cycles Config) 

00/11̔0 wait cycle 

01̔1 wait cycle 

10̔2 wait cycles 

CPUҺ ԍ ԍ 24MHz Ҍ̆ wait Һ̕ ԍ 24M

ԍ 48Mhz ᶏ 1 wait̆Һ ԍ 48Mhz ᶏ 2 wait 
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7.5.2 ┼ ЃFLS_PFCRЄ 

 FLS_PFCR 

offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PRFTEN 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 PRFTEN 

פ ᶏ ̆ WAIT==00 ’ҊΏ 1  (Prefetch 

Enable) 

1̔ᶏ Prefetch 

0̔ Prefetch 

 

7.5.3 ЃFLS_OPTBRЄ 

 FLS_OPTBR 

offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
IWDTSL

P 
- 

ᵝ  R-0 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - IF2LOCK IF1LOCK - 

ᵝ  U-0 R-0 R-0 U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - DFLSEN BTSEN 

ᵝ  U-0 R-0 R-01 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - ACLOCKEN DBRDPEN 

ᵝ  U-0 R-01 R-01 

 

ᵝ  ꜛ  ⱳ  

31 IWDTSLP 

IWDT ᴡ Ҋ ᾛ Ả  (IWDT Sleep 

Enable) 

1̔ᾛ ᴡ Ҋ Ả IWDT  

0̔ ᴡ Ҋ Ả IWDT  

30:19 - RFU̔ ̆ ҹ 0 

18 IF2LOCK Information2  (IF2 Lock Enable) 
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ᵝ  ꜛ  ⱳ  

0̔  

1̔ ̆ ᴆҌ Ώ  

17 IF1LOCK 

Information1  (IF1 Lock Enable) 

0̔  

1̔ ̆ ᴆҌ Ώ  

16:11 - RFU̔ ̆ ҹ 0 

10 DFLSEN 

DataFlashᶏ  (DataFlash Enable) 

0̔ data flash 

1̔ data flash 

9:8 BTSEN 

BootSwapⱳ ᶏ  (BootSwap Enable) 

00/01/11̔ BootSwapⱳ  

10̔ᾛ BootSwap 

7:4 - RFU̔ ̆ ҹ 0 

3:2 ACLOCKEN 

ף ᶏ  (AppCode Lock Enable) 

00/01/11̔ACLOCKҌᶏ  

10̔ACLOCKᶏ  

1:0 DBRDPEN 

Debug Port Ḡ ᶏ  (Debug Read Protection Enable) 

00/01/11̔DBRDPҌᶏ  

10̔DBRDPᶏ  

 

7.5.4 ACLOCK 1ЃFLS_ACLOCK1Є 

 FLS_ACLOCK1 

offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  LOCK1[31:24] 

ᵝ  R/W-1111 1111 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  LOCK1[23:16] 

ᵝ  R/W-1111 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  LOCK1[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LOCK1[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:0 LOCK1 

ACLOCK ᵞ 32bit̆№≢ ԍ └ Block15~Block0

ף Ώ Ȃ ҩ Block ҹ 8KB̆ ҩ Blockᶏ

2bit └Ȃ(Lock bits) 

11̔ ╠ Blockᾛ SWD ᴆ Ώ 

01/10̔ ╠ Block ᾛ SWD Ώ̆ ᴆ Ώ̆ ᴆ ץ

 

00̔ ╠ Block SWD Ώ̆ ᴆ Ώ̆ ᴆ ץ  

 

bit ᴆ Ώ 0̆Ҍ Ώ 1Ȃ 
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7.5.5 ACLOCK 2ЃFLS_ACLOCK2Є 

 FLS_ACLOCK2 

offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  LOCK2[31:24] 

ᵝ  R/W-1111 1111 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  LOCK2[23:16] 

ᵝ  R/W-1111 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  LOCK2[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LOCK2[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:0 LOCK2 

ACLOCK 32bit̆№≢ ԍ └ Block31~Block16

ף Ώ Ȃ ҩ Block ҹ 8KB̆ ҩ Blockᶏ

2bit └Ȃ(Lock Bits) 

11̔ ╠ Blockᾛ SWD ᴆ Ώ 

01/10̔ ╠ Block ᾛ SWD Ώ̆ ᴆ Ώ̆ ᴆ ץ

 

00̔ ╠ Block SWD Ώ̆ ᴆ Ώ̆ ᴆ ץ  

 

bit ᴆ Ώ 0̆Ҍ Ώ 1Ȃ 

 

7.5.6 Flash   ┼ ЃFLS_EPCRЄ 

 FLS_EPCR 

offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - ERTYPE 

ᵝ  U-0 R/W-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PREQ EREQ 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9:8 ERTYPE 
Flash  (Erase Type) 

00/11̔Page Erase 
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ᵝ  ꜛ  ⱳ  

01̔Sector Erase 

10̔Chip Erase (SWD only) 

7:2 - RFU̔ ̆ ҹ 0 

1 PREQ 
Program Request 

ᴆ ᵝ̆ ᴆ ꜚ  

0 EREQ 
Erase Request 

ᴆ ᵝ̆ ᴆ ꜚ  

 

7.5.7 Flash Key ῇ ЃFLS_KEYЄ 

 FLS_KEY 

offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  KEY[31:24] 

ᵝ  W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  KEY[23:16] 

ᵝ  W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  KEY[15:8] 

ᵝ  W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  KEY[7:0] 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 KEY 
Flash Ώ Key ῀ ̆ ᴆ SWD ꜚ Ώ╠

Ώ῀ KEY ↓Ȃ (Flash Key) 

 

7.5.8 FlashҲ ᶕ ЃFLS_IERЄ 

 FLS_IER 

offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - OTPIE AUTHIE KEYIE CKIE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PRDIE ERDIE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  
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ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11 OTPIE 
OTP Ҭ ᶏ ̆1  (OTP program error Interrupt 

Enable) 

10 AUTHIE 
Flash Ώ Ҭ ᶏ ̆1  (Flash Authentication 

Error Interrupt Enable) 

9 KEYIE 
Flash KEY Ҭ ᶏ ̆1  (Flash Key Error Interrupt 

Enable) 

8 CKIE 
Ώ Ҭ ᶏ ̆1  (Erase/Program Clock 

Error Interrupt Enable) 

7:2 - RFU̔ ̆ ҹ 0 

1 PRDIE 
Ҭ ᶏ ̆1  (Program Done Interrupt 

Enable) 

0 ERDIE Ώ Ҭ ᶏ ̆1  (Erase Done Interrupt Enable) 

 

7.5.9 Flash ЃFLS_ISRЄ 

 FLS_ISR 

offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - KEYSTA BTSF 

ᵝ  U-0 R-000 R-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
OTPER

R 
AUTHER

R 
KEYERR CKERR 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PRD ERD 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:20 - RFU̔ ̆ ҹ 0 

19:17 KEYSTA 

Flash Ώ KEY ῀  (Flash Key Status) 

000̔FlashΏḠ ̆ ῀ KEY 

001̔ῃ  

010̔  

011̔  

100̔KEY ̆ ᵝ  

101/110/111̔RFU 

16 BTSF 

BootSwap  (BootSwap) 

0̔ ꜚ ҹ Flash 0000H~1FFFH 

1̔ ꜚ ҹ Flash 2000H~3FFFH 

15:12 - RFU̔ ̆ ҹ 0 

11 OTPERR 

OTP page ̆ ᴆ ᵝ̆ ᴆΏ 1  (OTP 

program Error Flag. Write 1 to clear) 

1̔ OTP  

0̔ OTP  
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ᵝ  ꜛ  ⱳ  

10 AUTHERR 

Flash Ώ ̆ LOCK LOCK Ώ

ᵝ̆ ᴆΏ 1 Ȃ(Flash Authentication Error Flag, write 1 to 

clear) 

1̔Flash  

0̔Flash  

9 KEYERR 
Flash KEY ̆ ᴆ ᵝ̆ ᴆΏ 1  (Flash Key Error 

Flag, write 1 to clear) 

8 CKERR 

Ώ ̆NVMIF Ώ Flash RCHF ᶏ ̆

↕ CKERR Ҭ ̆ ᴆΏ 1 Ȃ(Erase/Program Clock 

Error Flag, write 1 to clear) 

7:2 - RFU̔ ̆ ҹ 0 

1 PRD 
Program Donĕ ̆ ᴆ ᵝ̆ ᴆΏ 1

(Program Done Flag,write 1 to clear) 

0 ERD 
Erase Donĕ Ώ ̆ ᴆ ᵝ̆ ᴆΏ 1 (Erase 

Done Flag,write 1 to clear) 
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8 ᵣ ᾣЃRMUЄ 

8.1  

ᵝ ̔ 

 ̧ ҩ ᵝ ̆ ҉Ҋ ᵝȁ ᵝȁ ᴆ ᵝȁ ᵝ  

 ̧ ҉Ҋ ᵝ̂BOR̃ Һ ᶫ  

 ̧ BOR҉ ᵝῖ 1.8V 

 ̧ BORҊ ᵝ֟ ᴆ ҹ 1.75/1.7/1.65/1.6V̆ ῏ Ȃ 

 ̧ ᵞⱳ Ҋ ᵝ ̂PDR̃̆Ҋ ᵝ ҹ 1.25/1.35/1.4/1.5V̆ ῏  

 ̧ ҉Ҋ ᵝḤ ꜚ ̆ ⱬ  

 

῀ ᵝ ̆ ⌠∆ ṿ̂ RTC ῤ ̃̕ ₮ ᵝ ̆MCUᶏ

ῤ RC ̂RCHF̆ 8MHz̃ᵬҹ Ȃ 
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8.2  

BOR

PDR

Delay+Filter

Filter

TESTN

NRST RC+Digital Filter

RC+Digital Filter

IWDT Reset

Soft Reset

CPU Lockup

WWDT

NVIC 
SYSRESETRQEQ

Debug Reset

Chip Reset

CPU Reset

DMARST
ATIMRST

ŀŀ 

DMA Reset
ATIM Reset

ŀŀ 

Peripheral Global 
Reset

 

8-1 ᵣ  
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8.3 ҏҐ ᵣ 

҉Ҋ ᵝ VDD ̆ BOR ᵞⱳ PDR ȂBOR ᵝ ṿ ̆ᵖ

ᵬ ̆ Ҍ Ҋ ᵝ ṿ ̆ ῏ BOR̆ ֽḠ PDRȂ 

VDD ҉ ҉ ᵝḤ ̆ VDD VPOR ̆҉ ᵝ ̕VDD ⌠ VPDR

Ҋ ᵝ Ȃҹ ꜚ̆Ḡ ҉ ᵝ ⱬ̆ ҉ ᵝḤ

Ȃ 

VPOR ṿ ҹ 1.8V̆ BORҊ ᵝ ṿ ᵞⱳ PDRҊ ᵝ ṿ ᴆ Ȃ 

 

 

8-2ҏҐ ᵣ  

 

̔ ᴡ ̆ Ḡ BORҊ ᵝ ᵬ̆ Ḡ VREF1p2ᶏ Ȃ 

 

  

VDD

1.8V

5.5V

BOR rising 

threshold

1.7V
BOR falling threshold

1.2~1.65V

PDR threshold

Battery life extention

Internal reset
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8.4 ЃIWDTЄ 

ԍ ̆ CPU ̆ ̆↕ ₮ ֟ ῃ

ᵝḤ ̆ ץ̆ ᾧ Ȃ IWDT Ȃ 

8.5 ЃWWDTЄ 

ѿҩҍ CPU ̆ CPU ̆ CPU

’Ҋ ᵝῃ ̆ ᾧҌ Ȃ WWDT Ȃ 

8.6 ᴌ ᵣ 

ᵝ CPUΏ ̆ ᵬ ҹ SOFTRST Ώ 0x5C5C_AABBȂ 

8.7 NRST ᵣ 

NRST Ғ ᵝ ̆NRSTḠ ᵞ 8ms ̆ ῀ ᵝ̆ᵖ Ҍᴪ ᵝ

DEBUG Ȃ ԍᵞⱳ ̆NRST Ӟᴪᶏ ᵝ ₮ᵞⱳ Ȃ 
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8.8  

offset    

RMU( : 0x4001A800) 

0x00000000 
PDR └  

̂PDR Control Register̃ 
RMU_PDRCR 

0x00000004 
BOR └  

̂BOR Control Register̃ 
RMU_BORCR 

 

8.8.1 PDR ┼ ЃRMU_PDRCRЄ 

 RMU_PDRCR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CFG EN 

ᵝ  U-0 R/W-11 R/W-1 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2:1 CFG 

Ҋ ᵝ  (Power Down Reset Config) 

00̔ 1.5V 

01̔ 1.25V 

10̔ 1.35V 

11̔ 1.4V̂ ̃ 

0 EN 

Ҋ ᵝᶏ  (Power Down Reset Enable) 

0̔῏ Ҋ ᵝ 

1̔ᶏ Ҋ ᵝ 

 

8.8.2 BOR ┼ ЃRMU_BORCRЄ 

 RMU_BORCR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CFG 
OFF_BO
R_1P0 

OFF_BO
R_1P2 

ᵝ  U-0 R/W-01 R/W-1 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - RFU̔ ̆ ҹ 0 

3:2 CFG 

Ҋ ᵝ  (Brown-Out-Reset Config) 

00̔1.7V 

01̔1.6V̂ ̃ 

10̔1.65V 

11̔1.75V 

1 OFF_BOR_1P0 

BOR҉ ᵝᶏ ̆҉ ῏  (OFF BOR 1V Enable) 

0̔ᶏ BOR҉ ᵝ 

1̔῏ BOR҉ ᵝ 

0 OFF_BOR_1P2 

BORҊ ᵝᶏ ̆҉ ᶏ (OFF BOR 1.2V Enable) 

0̔ᶏ BORҊ ᵝ 

1̔῏ BORҊ ᵝ 

̆ᶏ OFF_BOR_1P2 Ḡ VREF_EN ᵝ 
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9 ЃIWDTЄ 

9.1  

ԍ ̆ CPU ̆ ̆↕ ₮ ֟ ῃ

ᵝḤ ̆ ץ̆ ᾧ Ȃ ҉ ᴆ ꜚ̆ ꜚ ῏ ̆

⌠ ᵝȂ 

 

ҹԅḂԍ ̆ Ҋץ ’Ҋ IWDTᴪẢ ̔ 

 ̧ ԍ ̆ ᴆ ץ MCUDBGCR Ҭ Ả IWDT 

 ̧ OPTBYTESҬ IWDTSLP ̆ ᴆ ץ ᴡ Ҋ Ả IWDT  

 

IWDT ѿҩ 12bit ҉ ̆ ᵝ ׆ 0 ̆ ⌠ 0xFFF IWDT ᵝȂIWDT

ᵝ ѿҩῃ ᵝ̆ ԍ҉Ҋ ᵝȂ 

IWDTᶏ LSCLK ᵬ̆ Ả ̆ Ḡ XTLFγ Ả ӞҌᴪẢ ȂIWDT

128 № ̆ ҹ 12bitȂ 

IWDT ⱳ ̆ ᴆ ᾛ ῤ ̆ IWDT ᵝȂ 

9.2  

/128LSCLK 12bit up-counter

Window 

Check

APB Bus

IWDTCON reg

RESET_b

12bit window register

 

9-1 IWDT  

 

9.3 IWDTꜗ  

CPU ̆ ᶏ ₮ ̆ SLEEP/DEEPSLEEPγⱳ Ҋ ҹ̆ԅᶏ

Ả ᵞⱳ Ҋ̆↕ ᶏ ₮ Ȃ 
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ҹԅῚ ң Ҍ ̆ ᴆ ץ ḱ IWDT ₮ Ȃҹ ᾧҌ ᵬ Ҍ

̆ ᴆ ₮ Ҋץ ᵬ ̔ 

ü Ḡ  

ü ᾢ ѿ ᵬ 

ü Ώ IWDTCFG ̆ ₮  

ü IWDTCFĞ ḠΏ῀  

ü ₮ ̆CPU  

 

IWDTᶏ LSCLK ᵬ̆ῤ № 128̆ № ₮ ҹ 1~4096̂ ῍ 8ҩ

ᵝ̃̆ ₮ Ὲ Ҋ̔ 

tWWDT = TLSCLK * 128 * IWDTOVP  

LSCLK  ₮  ₮ ̂ms̃ 

32768Hz 

32 125 

64 250 

128 500 

256 1000 

512 2000 

1024 4000 

2048 8000 

4096 16000 

9-1 IWDT ₴  

9.4 IWDT ꜗ  

IWDT ⱳ ȂIWDT_WIN ԍ ӈᾛ ̆ ṿ

ԍ ԍIWDT_WIN ṿ ̆ ᵬ ̆ ӊ ᴪ ₮ IWDT ᵝȂ 

ᵝ IWDT_WINҹῃ0̆ ᾛ ᴆ ᴋᵥᵝ Ȃ 

ᴆ ץ IWDT Ҭ ḱ IWDT_WIN Ȃ ᴆ ╠ ṿ

ᾛ ῤȂ 

IWDT ṿ ῀ ̆IWDTᴪ ѿҩҬ ̆ ᴆ ╠ ṿ ῀

Ȃ 
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ᾛ

RESET

INT

IWDT_WIN

0

overflow

 

9-2 IWDT  

 

9.5 IWDT  

ץ OPTBYTES ᾛ IWDT ᴡ Ҋ‟ Ȃ 

OPTBYTESҬ IWDTSLP ̆ ғ ᴆ IWDT_FREEZE ᵝ ̆ ῀

Sleep/DeepSleep ̆IWDT ṿ ꜚ‟ ̂ Ҍ ῏ IWDT̆ ṿḠ ╠ṿҌῬ

̃Ȃ 
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9.6  

offset    

IWDT( : 0x40011400) 

0x00000000 
IWDT  

̂IWDT Service Register̃ 
IWDT_SERV 

0x00000004 
IWDT  

̂IWDT Config Register̃ 
IWDT_CR 

0x00000008 
IWDT ṿ  

̂IWDT Counter Register̃ 
IWDT_CNT 

0x0000000C 
IWDT  

̂IWDT Window Register̃ 
IWDT_WIN 

0x00000010 
IWDTҬ ᶏ  

̂IWDT Interrupt Enable Register̃ 
IWDT_IER 

0x00000014 
IWDTҬ  

̂IWDT Interrupt Status Register̃ 
IWDT_ISR 

9.6.1 IWDT ЃIWDT_SERVЄ 

 IWDT_SERV 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  SERV[31:24] 

ᵝ  W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  SERV[23:16] 

ᵝ  W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  SERV[15:8] 

ᵝ  W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SERV[7:0] 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 SERV 

҉ ᵝ IWDT ῏ ̆ ᴆ Ώ῀0x1234_5A5A

ꜚ IWDT̆ IWDTҌ ῏ ⌠Ҋѿ ᵝȂ 

IWDT ꜚ ̆ ᴆ Ώ῀ 0x1234_5A5A  

(IWDT Service Register,write only) 
 

9.6.2 IWDT ЃIWDT_CRЄ 

 IWDT_CR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - FREEZE - 

ᵝ  U-0 R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - OVP 

ᵝ  U-0 R/W-001 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11 FREEZE 

IWDTᴡ ‟ ֽ̆ OPTBYTESҬ IWDTSLP

ᵬ (Freeze in Sleep Enable) 

1̔Sleep/DeepSleep Ҋ‟ IWDT  

0̔Sleep/DeepSleep ҊḠ IWDT  

10:3 - RFU̔ ̆ ҹ 0 

2:0 OVP 

IWDT ₮  (Overflow Period) 

000̔125ms 

001̔250ms 

010̔500ms 

011̔1s 

100̔2s 

101̔4s 

110̔8s 

111̔16s 

 

9.6.3 IWDT ẅ ЃIWDT_CNTЄ 

 IWDT_CNT 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CNT[11:8] 

ᵝ  U-0 R-0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CNT[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 CNT 

IWDT ╠ ṿ̆ ᴆ  (IWDT Counter Value,read only) 

ԍ ᵬ ҍ APB ҹ ῏ ̆ ᴆ ṿ

2 ҹ̆҉ץ ṿ ҹ  
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9.6.1 IWDT ЃIWDT_WINЄ 

 IWDT_WIN 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - WIN[11:8] 

ᵝ  U-0 R/W-0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  WIN[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 WIN IWDT  (IWDT Window) 

 

9.6.2 IWDTҲ ᶕ ЃIWDT_IERЄ 

 IWDT_IER 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - IE 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 IE 
IWDTҬ ᶏ  (IWDT Interrupt Enable) 

0̔Ҭ ᶏ  

1̔Ҭ ᶏ  

 

9.6.3 IWDTҲ ЃIWDT_ISRЄ 

 IWDT_ISR 

Offset 0x00000014 



9 ЃIWDTЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  161 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - WINF 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 WINF 

IWDT ῀ Ҭ ̆Ώ 1  (Window Flag,write 1 to 

clear) 

0̔ Ҭ ֟  

1̔ ṿ ῀  
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10 ЃWWDTЄ 

10.1 ꜗ  

ѿҩҍ CPU ̆ CPU ̆ CPU

’Ҋ ᵝῃ ̆ ᾧҌ Ȃ 

WWDT ҉ ῏ ̆ ᴆ ꜚWWDT ̆Ҍ Ῥ῏ ̆ ⌠Ҋѿ ᵝȂᵞⱳ ᴡ

ҊWWDTẢ Ȃ 

ҹԅḠ ̆WWDTᶏ CPU ᵬ̆ῤ ѿҩ № ֟ץ̆ ᶏ

Ḥ Ȃ 

Ҋץ ’ WWDT֟ CPU ᵝ̔ 

 ̧ ₮ 

 ̧ WWDT Ώ 0xACץ ṿ̂ ԍ CPU ᵝ̃ 

 ̧ ῏ ῤ WWDT Ώ 0xAC 

 

⌠ ₮ 75% ̆ᴪ ѿҩ Ҭ Ȃ 

10.2  

/4096PCLK 10bit Synchronous Counter

Interrupt Generation

Window 

Check

APB Bus

WWDTCON reg

INT

RESET

 

10-1WWDT  
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10.3 WWDT ᵲ  

WWDT ᵝ ῏ ̆ ᴆ WWDTCON Ώ῀ 0x5A ꜚWWDTȂWWDT ꜚ

̆ ᴆ open windowῤ WWDTCONΏ 0xAC̆ ȂWWDTѿ ᶏ Ҍ ῏ ̆

⌠Ҋѿ ᵝ̆WWDT ᵝ ᴪ῏ WWDTȂ 

WWDTᶏ PCLK ᵬ̆ῤ № 4096̆ № ₮ ҹ 1~1024̂ ῍ 8ҩ

ᵝ̃̆ ₮ Ὲ Ҋ̔ 

tWWDT = TAPBCLK * 4096 * NCFG 

 

Ҋ ҹ ᶛ̔ 

APBCLK  ₮  ₮ ̂ms̃ 

48MHz 

1 0.085 

4 0.341 

16 1.365 

64 5.461 

128 10.922 

256 21.845 

512 43.69 

1024 87.38 

32MHz 

1 0.128 

4 0.512 

16 2.048 

64 8.192 

128 16.384 

256 32.768 

512 64.536 

1024 131.072 

16MHz 

1 0.256 

4 1.024 

16 4.096 

64 16.384 

128 32.768 

256 65.536 

512 129.072 

1024 262.144 

8MHz 

1 0.512 

4 2.048 

16 8.192 

64 32.768 

128 65.536 

256 131.072 

512 258.144 
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APBCLK  ₮  ₮ ̂ms̃ 

1024 524.288 

10-1 WWDT ₴  

 

WWDT ᾛ open windowῤ ̆ ↕ ᵝȂᶏ ҹ ̆

ᴆ ӊ╠ ṿȂ 

ᾛ

RESET

INT

 

10-2WWDT  
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10.4  

offset    

WWDT( ̔0x40011800) 

0x00000000 
WWDT └  

̂WWDT Control Register̃ 
WWDT_CR 

0x00000004 
WWDT  

̂WWDT Config Register̃ 
WWDT_CFGR 

0x00000008 
WWDT ṿ  

̂WWDT Counter Register̃ 
WWDT_CNT 

0x0000000C 
WWDTҬ ᶏ  

̂WWDT Interrupt Enable Register̃ 
WWDT_IER 

0x00000010 
WWDTҬ  

̂WWDT Interrupt Status Register̃ 
WWDT_ISR 

0x00000014 
WWDT №  

̂WWDT Prescaler Register̃ 
WWDT_PSC 

 

10.4.1 WWDT ┼ ЃWWDT_CRЄ 

 WWDT_CR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CON 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 CON 

CPU Ώ῀ 0x5A ꜚ WWDT  (WWDT 

Control,write only) 

ꜚWWDT ̆ CPU Ώ῀ 0xAC  

 

10.4.2 WWDT ЃWWDT_CFGRЄ 

 WWDT_CFGR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 
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ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CFG 

ᵝ  U-0 R/W-011 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2:0 CFG 

WWDT ₮ ̆ ᵝṿ 011̆ ԍ҉

ҹ 8Mhz̆ ץ ₮ 32ms (WWDT Config) 

000̔TPCLK * 4096 * 1 

001̔TPCLK * 4096 * 4 

010̔TPCLK * 4096 * 16 

011̔TPCLK * 4096 * 64 

100̔TPCLK * 4096 * 128 

101̔TPCLK * 4096 * 256 

110̔TPCLK * 4096 * 512 

111̔TPCLK * 4096 * 1024 

 

10.4.3 WWDT ЃWWDT_CNTЄ 

 WWDT_CNT 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CNT[9:8] 

ᵝ  U-0 R-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CNT[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9:0 CNT WWDT ṿ̆ ᴆ ԅ WWDT

 (WWDT Counter value,read only) 

 

10.4.4 WWDTҲ ᶕ ЃWWDT_IERЄ 

 WWDT_IER 

Offset 0x0000000C 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - IE 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 IE 
WWDTҬ ᶏ  (WWDT Interrupt Enable) 

0̔Ҭ ᶏ  

1̔Ҭ ᶏ  

 

10.4.5 WWDTҲ ЃWWDT_ISRЄ 

 WWDT_ISR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - NOVF 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 NOVF 

WWDT 75% Ҭ Ώ̆ 1  (Near Overflow Flag,write 

1 to clear) 

0̔ Ҭ ֟  

1̔Ҭ ᵝ 

IE=1̆↕ ᵝ Ҭ  

 

10.4.6 WWDT ⅎ ЃWWDT_PSCЄ 

 WWDT_PSC 

Offset 0x00000014 
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 WWDT_PSC 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - DIV_CNT[11:8] 

ᵝ  U-0 R-0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DIV_CNT[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 DIV_CNT 
WWDT 4096 № ╠ ṿ̆  (WWDT 

prescaler Divider Counte,read only) 
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11 ᾣЃCMUЄ 

11.1  

ῤ 32.768KHzᵞ ᵣ (XTLF)ȁ4~32MHz ᵣ ȁ 24MHz RC

(RCHF)ȁ32KHzᵞⱳ ῤ ̂LPOSC̃ȁ4MHzᵞⱳ ȁ ѿҩ ̂PLL̃Ȃ

ῤ ֟ ֓ ̆֟ ҩ ᵬ Ȃ 

̔ 

 ̧ Һ ҩ  

 ̧ Ҭ ℗  

 ̧ ᵞ ᵣ Ả  

 ̧ № ᵬ ̂ҍ CPU ̃ 

 ̧ CPU 64MHz 
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11.2  

XTLF 32.768KHz

LPOSC 32KHz

LTBC

(Prescale & Calib)
RTCC

IWDT

LSCLK

RCHF

8~24MHz

PLL

A
H

B
 P

re
s
c
a

le
r

2
,4

,8
,1

6

SCLK

FCLK

APB1 

Prescaler

/1,2,4,8,16
GPTIMx_CLK (x=0,1)

SPI2_CLK 

U7816_CLK

SVD

SYSCLK
A

H
B

C
L

K

Peripheral

Clocks
64Hz

EXTI
APBCLK

LSCLK

01

10

11

00

0

1

APB1 Peripheral 

Clocks

LCD

DCLK

HCLK

PMU

SYSC

FILTER

PRSC

ADCCLK

XTHF

4~32MHz

RCHF UARTx_CLK

(x=0,1)SYSCLK

I2C_CLK
RCHF

SYSCLK

LSCLK
LPOSC

LPT32_ETR

LPTIM32_CLK

Prescaler

/1,/2,/4,/8,/16

TRNG
RCHF

Prescaler

BSTIM32_CLK
LSCLK
RCLP

TESTN Filter

NRST Filter
AsyncPresc

Prescaler

/1,/2,/3,/4 FLSEPCLK

USB BCK
Prescaler

48M/1

120M/248/120M

APB2 

Prescaler

/1,2,4,8,16

SPIx_CLK (x=0,1)

AES_CLK

UARTy_CLK (y=4,5)

ATIM_CLKUSB_BCK

APB2 Peripheral 

Clocks

S
o

F

C
O

R
E

C
L

K
IN

LSCLK

RC4M
Prescaler

/1,/4,/8,/16

RC4MPSC

RC4MPSC

LSCLK

LPUARTx_CLK

(x=0,1)

RCHF
Prescaler

RC4M

PLLx2

PLLx2

PLLx1

RC4MPSC

AFDD

RC4MPSC

RC4MPSC

 

11-1  

 

Һ (SYSCLK) XTLFȁRCHFȁLPOSCȁPLLȁXTHFȁRCMF ױ № ֟ Ȃ

҉ ᶏ 8MHz RCHF Ҍ№ ᵬҹ Һ ̆ ≢№ץ └Ȃ

ᵬ ץ ᵬ ̆ῒז ῏ ץ̆ ⱳ ȂAPB

APBCLK ץ AHBCLK № ̆ ԍ ꜚAPB ҉ ᵞ Ȃ 
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11.2.1 SYSCLK⅓  

SYSCLK Һ SYSCLK׆̆ ץ ⌠AHBCLK APBCLK ץ CPU

Ȃ 

SYSCLK ᴋᵥѿҩ ̆ ᴆ ̆ ᶏ ̆↕

ᴆ℗ ᵬ ̆SYSCLKSEL Ҍᴪ Ώ̆ ℗ ӞҌᴪ Ȃ 

 ℗ ᴆ 

RCHF RCHFᶏ  

RCMF RCMFᶏ  

XTHF XTHFᶏ ғ Ả  

PLL 

PLLᶏ ̆ ғ̔ 

1̆ PLL XTHF ↕̆ XTHF

ᶏ ғ Ả  

2̆ PLL RCHF̆↕ RCHF

ᶏ  

XTLF XTLFᶏ ғ Ả  

USB BCK USB BCK ᶏ ֽ̂ USB ↓  ̃

11-1 ⅓ ᴌ 

 

11.2.2 Ӏ  

   

LSCLK XTLF, LPOSC 

32KHz ᵞ ̆ ᵣẢ ℗ץ

⌠ LPOSC 

Һ ԍ RTCȁIWDTȁ ȁSVDȁLCD 

SYSCLK 
RCHF, PLL,LSCLK, XTHF, 
RCMF, USB_BCK 

32K~64MHz̆ № ⌠ AHBCLK 

HCLK(AHBCLK) SYSCLK 
AHB ̆ ԍ ꜚ CPUȁRAMȁFlash

 

SCLK SYSCLK CPUῤ  

DCLK SYSCLK 
CPUῤ Debug ̂ ᴏ ҩ

ꜚ̃ 

FCLK SYSCLK 
Free-Running ̆ ᶫ CPU ῤ WIC

ץ̆ APB  

APBCLK AHBCLK APB ̆ ԍ ꜚᵞ  

11-2Ӏ  

 

11.2.3 ᵲ  

№ ᵬ ԑ Ȃ 

ῒҬ ԍAHB APB ̆ ᴆ ⱳ ̆ ᾢ

└ ᶏ Ȃ 

ᵬ ҹ ᵬᶏ ̆ ҩ Ҍ ԍAPBCLK AHBCLK̆
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ᵬ╠̆ ᵬ ̆ Ȃ 

ԍ ᵬ ѿ ̆↕ֽ ᶏ ץ ᵬԅȂ 

  ᵬ  

ᵬ  

UARTx 
(x=0,1) 

APB1CLK 

APBCLK 

RCHF 

SYSCLK 

RCMF 

LPUART0 APB1CLK 

LSCLK 

RCHF 

RCMF 

LPUART1 APB2CLK 

LSCLK 

RCHF 

RCMF 

I2C APB1CLK 

APBCLK 

RCHF 

SYSCLK 

RCMF 

ATIM APB2CLK 

APBCLK 

USB_BCK 

PLLx2_CLK 

LPTIM32 APB1CLK 

APBCLK 

LSCLK 

LPOSC 

LPTIN 

BSTIM32 APB2CLK 

APBCLK 

LSCLK 

LPOSC 

RCMF_PSC 

ADC APB2CLK 

RCMF 

XTHF 

RCHF 

PLL 

NVMIF 
(Flash erase/program) 

AHBCLK RCHF 

EXTI (PADCFG) AHBCLK 
AHBCLK 

LSCLK 

TRNG APB2CLK RCHF 

IWDT APB1CLK LSCLK 

LCD APB1CLK LSCLK 

RTC APB1CLK LSCLK 

ᵬ  

PMU AHBCLK 

DMA AHBCLK 

GPTIMx APB1CLK 

UARTy 
(y=4,5) 

APB2CLK 
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  ᵬ  

SPI2 APB1CLK 

SPI1 APB2CLK 

7816 APB1CLK 

AES APB2CLK 

CRC APB2CLK 

WWDT APB1CLK 

OPAx APB2CLK 

COMPx APB2CLK 

11-3 ᵲ  

 

11.2.4 ᴧ Ґ  

Sleep/DeepSleep Ҋ S̆YSCLK ῏ ̆ ᴡ ҊAHBCLK APBCLK Ҍ ᵬ̆

ԍAHBCLK APBCLK Ả ᵬȂᵖ ̆ᶏ ҍ ᵬ ׅ ץ

ᵬ̆ UART0/1ȁLPUARTxȁI2CȁATIMȁLPTIM32ȁBSTIM32Ȃ 

ҹԅ ҉ ᴡ Ҋ ᵬ̆ ᴆ ᴡ ╠ Ḡ҉ ᶏ SYSCLK

ץ ᵬȂ 

 

11.2.5 LSCLK⅓  

LSCLK ᶫRTCȁIWDTȁSVD LCD ꜚᶏ ᵞ ̆ῖ 32K ȂLSCLK

XTLF LPOSC̆ ң ӊ ꜚ℗ ᴆ ꜚ℗ Ȃ 

LSCLK ꜚ℗ ⱳ ̆ LSACTS ֽ̆ XTLFᶏ ’Ҋ ̆ Ẋ XTLF

Һ ̆LPOSC ᴍ ֽ̆ ԍ XTLF Ả Ȃ LSCATSץ XTLFᶏ ’Ҋ

ᵬ ̆ XTLF₮ Ả ̆FDET ₮ Ả Ḥ LSCLK ꜚ℗ ⌠LPOSCȂ 

LSCLK ꜚ℗ Ҍᶏ ’Ҋ̆ ᴆ ץ LSCLKSEL LSCLK ꜚ℗ Ȃ 

҉ ᵝ ̆XTLFEN=0̆LFDET ₮ҌẢ ̆LSCLKSEL ҬLPOSC̆XTLF ₮̕

҉ LSCLK LPOSCȂ 

̆ ᴆ ᶏ XTLF̆↕ ᶏ XTLF LFDET ₮̆ ⌠ XTLF ̆

LSCATS ᵝ̆ LSCLKSELȂ 

 

LSCLK ᵬ ̂SYSCLK̃ ̆ ᴆ Ả ꜚ℗ ⱳ Ȃ 

11.3 USB PHY BCK 

USB PHY ῤ ץ SoF ῤ Ạ ‰̆ ‰
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48/96/120M ₮Ȃ 

PHYᶏ ῤ ᵬҹ ̆ CMU ₮ ̆ῒ ץ 12M

32768HzȂῒ ץ ԍ ῤ ̆ Ҋ ̔ 

USB1.1FS

BCK

OUTCLKSEL

XTLSEL[1:0]

CORECLKINXTHF

XTLF

RCHF/N

CMU

 

11-2USB PHY  
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11.4 RC (RCHF) 

11.4.1  

RC ῖ ҹ8/16/24MHz̆ ᵬ Һ ̆MCU Ҋ ᵬ̆ ⌠

ҍⱳ Ȃҹ Ҍ MCU ̆ RC ₮ ̆

⌠24MHzȂRCHF ₮ ץ ̆₮ ╠ ⌠ ῤ̆8MHzץ1%-/+ ₮ῃ

̂-40~+85£C̃ ԍ+/-1% 1̆6MHz ₮ῃ ̂-40~+85£C̃ ԍ+/-2%Ȃ 

11.4.2 ᴌᶕ  

҉ ᶏ RCHF 8MHz ᵬ̆ ᴆ ᴪ Flash׆ꜚ 8MHz ‰ṿ̆Ḡ 8MHz

ԍ+/-0.5%Ȃ 

ᴆ ᶏ ῒז ̆↕ Ҋץ ᵬ̔ 

 ̧ ΏRCHF_CR.FSEL 

 ̧ Flasĥ0x1FFF_FB40ȁ0x1FFF_FB3Cȁ0x1FFF_FB38̃׆ ṿ̂№≢

8/16/24MHz̃ 

 ̧ ṿΏ῀RCHF_TR ̆ ⌠ ԍ+/-1%  

 

FlashҬ RCHF ‰ Ҋ̔ 

AHB  bit [31:16] bit [15:0]  

0x1FFF_FB38 
{9ôb0000_0000_0, 

~RCHF24M_TRIM} 

{9ôb1111_1111_1, 

RCHF24M_TRIM} 

RCHF 24Mhz

ṿ̂ ᴆ ̃ 

0x1FFF_FB3C 
{9ôb0000_0000_0, 

~RCHF16M_TRIM} 

{9ôb1111_1111_1, 

RCHF16M_TRIM} 

RCHF 16Mhz

ṿ̂ ᴆ ̃ 

0x1FFF_FB40 
{9ôb0000_0000_0, 

~RCHF8M_TRIM} 

{9ôb1111_1111_1, 

RCHF8M_TRIM} 

RCHF 8Mhz

ṿ̂ ҉ ꜚ

̃ 

11-4 RCHF ‼  

RCHF ‰ṿҹ7bit ̆҉ flash Ҭ 16bit ᵞ16bit№≢Ḡ ‰ṿ Ȃ

̆ ‰ṿ ҡ Ȃ 
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11.5 Ҳ RC (RCMF) 

11.5.1  

RCMF ѿҩᵞⱳ Ҭ ̆ῖ 4MHz̆ῖ ⱳ ֽ20uA ̆ ԍCPUᵞⱳ ᵞ Ȃ 

RCMF₮ ‰̆ ᴆᶏ ╠ 0x1FFF_FB44׆ץ ‰ṿ̆ Ώ῀RCMFTR

̆ Ҋ ԍ+/-1% 4M Ȃ 

FlashҬ RCMF ‰ Ҋ̔ 

AHB  bit [31:16] bit [15:0]  

0x1FFF_FB44 
{9ôb0000_0000_0, 

~RCMF_TRIM} 

{9ôb1111_1111_1, 

RCMF_TRIM} 
RCMF ṿ 

11-5 RCMF ‼  

 

RCMF ‰ṿҹ7bit ̆҉ flash Ҭ 16bit ᵞ16bit№≢Ḡ ‰ṿ Ȃ

̆ ‰ṿ ҡ Ȃ 
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11.6 ᵤꜗ RC (LPOSC) 

11.6.1  

LPOSCⱳ ᵞֽ̆₃ nĂ ץ ԍXTLF ᴍ ̆ ᶏ Ȃ 

ACTIVE LPRUN Ҋ ̆Ҍ ῏ Ȃ 

ᶏ ԅXTLFẢ ꜚ℗ ᴍ ⱳ ̆ XTLFẢ LPOSC └ Ȃ 

ᴆ῏ XTLF ̆LFDETҌᴪ ₮Ả Ḥ ̆ ᴆӞ῏ ԅLPOSC̆↕IWDT RTC

Ả ̕ ᴆ ᴡ ҊḠ LPOSC ̆↕ Ḡ ᴡ ╠ᶏ LPOSCȂ 

ⱳ   └  

Active/LPRun Ḡ  Ҍ ῏  

Sleep/DeepSleep ץḠ ῏  RCC.LPM_LPOSC_OFF

̆Ḡ LPOSCᶏ ῏  

LPOSC῏ ̆↕ XTLF Ả

‗ ꜚ ꜚ LPOSC

₮ 32KHz 

Sleep/DeepSleep  ꜚ  ꜚ ꜚ LPOSC 

11-6 LPOSC ┼  

 

LPOSC₮ ‰̆ ᴆᶏ ╠ 0x1FFF_FB20׆ץ ‰ṿ̆ Ώ῀LPOSCTR

̆ ‰ ᵞ Ȃ 

FlashҬ LPOSC ‰ Ҋ̔ 

AHB  bit [31:16] bit [15:0]  

0x1FFF_FB20 
{8ôb0000_0000, 

~LPOSC_TRIM} 

{8ôb1111_1111, 

LPOSC_TRIM} 
LPOSC ṿ 

11-7 LPOSC ‼  

 

LPOSC ‰ṿҹ8bit ̆҉ flash Ҭ 16bit ᵞ16bit№≢Ḡ ‰ṿ Ȃ

̆ ‰ṿ ҡ Ȃ 
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11.7 ᵤ ᵩ (XTLF) 

11.7.1  

ᵞ ᵣ 32768Hz ᵣ ᶫ ⱳ̆ ᵞ Һ̆ (RTC)

ᶫ ῀ ȂXTLF ̆ ̆ ⌠ ⱬҍⱳ

ȂXTLF ῤ ̆ ҉ ⱴ Ȃ 

ῤ ԅѿҩẢ ̆ XTLF Ả Ȃѿ ⌠XTLFẢ ̆ ֟ XTLF

Ả Ҭ ̆ CPU Ȃ 

ᴆ ᶏץ ῏ XTLFȂҹԅ ⱬ̆ 4bit XTLFEN └ᵝ̆4bit ᵝṿҹ0101̆

Ώҹ1010 ῏ XTLF̆ῒזᴋᵥ ᴪḠ XTLFᶏ Ȃ 

 

11.7.2 ᵲ  

XTLF҉ ῏ ̆ ᴆ ꜚ̆ ᶏ Ҭ ץ̆ ̆ ⱳ Ӟ Ȃ

ῖ ԍ1sȂ ᾟ№ ̆ ᴆ ץ ᵞ ⱳ Ȃ 

 

11.7.3 Ẩ  

FM33LC0XX ҉ᵞ ᵣẢ ̆ FDET Ȃ 

 

 

 

 

  



11 ᾣЃCMUЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  180 

11.8 ᵩ (XTHF) 

11.8.1  

ᵣ̆XTHF ҹMCU ᶫ Ȃ

XTHF ̆ῒҬ ץ̆ ᵣ Ȃ 

XTHF ץ 4~32MHz ᵣȂ ᴆ ץ XTHFEN ᶏ ῏ XTHF Ȃ 

11.8.2 ᵲ  

XTHF҉ ῏ Ȃ҉ ᵝ ̆ ᴆ ץ XTHFȂ ԍ ҍGPIO

̆ ᴆᶏ XTHF╠̆ PC2 PC3 ҹ ⱳ Ȃ 

11.8.3 Ẩ  

FM33LC0XX ҉ ᵣẢ ̆ FDET Ȃ 
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11.9 (PLL) 

11.9.1  

῀ ץ RCHF XTHF№ ̆ ₮ 64MHzץ ῒ2Ṑ Ȃ ᴆᶏ

PLLᵬҹ ╠̆ ῀ Ṑ Ȃ 

11.9.2 ᴌ  

₮ԍ ̆ ᴆ Ҋ₃ץ ̔ 

 ̧ ᴆ PLL ῀ Ḡ RCHF XTHFҹᶏ  

 ̧ PLL ₮ ҹSYSCLK Ҍ ῏ PLL 

 ̧ ᴆ PLL Ῥ SYSCLK ҹPLL ₮ 

 

PLL ₮64MHz̆ ᶏ 64MHzҺץ ̔ 

 ̧ PLLCON ̆ ῀ ₮  

 ̧ Flash wait cycleҹ2 

 ̧ ᶏ Flash ̂ ̃ 

 ̧ AHB ҹPLL ₮ 
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11.10 ᵤꜗ Ґ  

ᵞⱳ Ҋ̆ № ᴆ └῏ ̆ ѿ № ↕ׅ Ḡץ ᵬȂΐᵣ

Ҋ ̔ 

 LPRUN/Sleep/DeepSleep  

RCHF X 

ᴆ └῏  
PLL X 

XTHF X 

USB_BCK X 

RCMF O 

ᴆ ᶏ ῏  LPOSC O 

XTLF O 

11-8ᵤꜗ Ґ  

 

11.11 ᴧ  

Sleep/DeepSleep׆ Ҋ ̆ ᴆ ꜚ RCHF ⌠ᴡ ╠ ₮̕

SYSCLKSEL ᵝ 00̆ ҹRCHF̆ AHBPRES Ҍᴪ ᵝ̆Ḡ ᴡ

╠ ̕ ᶏ RCHF ῒ№ ᵬȂ 
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11.12  

offset    

RCC( :0x40000200) 

0x00000000 
LOCKUP ᵝ └  

̂Lockup reset Control Register̃ 
RCC_LKPCR 

0x00000004 
ᴆ ᵝ  

̂Software Reset Register̃ 
RCC_SOFTRST 

0x00000008 
ᵝ  

̂Reset Flag Register̃ 
RCC_RSTFR 

0x0000000C 
└  

̂System Clock Control Register̃ 
RCC_SYSCLKCR 

0x00000010 
RCHF └  

̂RCHF Control Register̃ 
RCC_RCHFCR 

0x00000014 
RCHF  

̂RCHF Trim Register̃ 
RCC_RCHFTR 

0x00000018 
PLL └  

̂PLL Control Register̃ 
RCC_PLLCR 

0x0000001C 
LPOSC └  

̂LPOSC Control Register̃ 
RCC_LPOSCCR 

0x00000020 
LPOSC  

̂LPOSC Trim Register̃ 
RCC_LPOSCTR 

0x00000024 
XTLF └  

̂XTLF Control Register̃ 
RCC_XTLFCR 

0x00000028 
└ 1 

̂Peripheral bus Clock Control Register1̃ 
RCC_PCLKCR1 

0x0000002C 
└ 2 

̂Peripheral bus Clock Control Register2̃ 
RCC_PCLKCR2 

0x00000030 
└ 3 

̂Peripheral bus Clock Control Register3̃ 
RCC_PCLKCR3 

0x00000034 
└ 4 

̂Peripheral bus Clock Control Register4̃ 
RCC_PCLKCR4 

0x00000038 
LSCLK  

̂LSCLK Select Register̃ 
RCC_LSCLKSEL 

- - - 

- - - 

0x00000044 
AHB Master └  

̂AHB Master Control Register̃ 
RCC_AHBMCR 

- - - 

0x00000050 
ᵝᶏ  

̂Peripheral Reset Enable Register̃ 
RCC_PRSTEN 

0x00000054 
AHB ᵝ  

̂AHB Peripherals Reset Control Register̃ 
RCC_AHBRSTCR 

0x00000058 
APB ᵝ 1 

̂APB Peripherals Reset Control Register1̃ 
RCC_APBRSTCR1 

0x0000005C 
APB ᵝ 2 

̂APB Peripherals Reset Control Register2̃ 
RCC_APBRSTCR2 

0x00000060 
XTHF └  

̂XTHF Control Register̃ 
RCC_XTHFCR 
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offset    

RCC( :0x40000200) 

0x00000064 
RCMF └  

̂RCMF Control Register̃ 
RCC_RCMFCR 

0x00000068 
RCMF  

̂RCMF Trim Register̃ 
RCC_RCMFTR 

0x0000006C 
ᵬ └ 1 

̂Peripheral Operation Clock Control Register1  ̃
RCC_OPCCR1 

0x00000070 
ᵬ └ 2 

̂Peripheral Operation Clock Control Register2  ̃
RCC_OPCCR2 

0x00000074 
PHY └  

̂PHY Control Register̃ 
RCC_PHYCR 

0x00000078 
PHY BCK └  

̂PHY BCK Control Register̃ 
RCC_PHYBCKCR 

 
 

11.12.1 LOCKUP ᵣ ┼ ЃRCC_LKPCRЄ 

 RCC_LKPCR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
LKUPRST

_EN 
- 

ᵝ  U-0 R/W-0 U-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 LKUPRST_EN 

LOCKUP ᵝᶏ  (Lockup Reset Enable) 

1̔ᶏ SC000 LOCKUP ᵝ 

0̔ SC000 LOCKUP ᵝ 

0 - RFU̔ ̆ ҹ 0 

 

11.12.2 ᴌ ᵣ ЃRCC_SOFTRSTЄ 

 RCC_SOFTRST 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  SOFTRST[31:24] 

ᵝ  W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 
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ᵝ  SOFTRST[23:16] 

ᵝ  W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  SOFTRST[15:8] 

ᵝ  W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SOFTRST[7:0] 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 SOFTRST 
ᴆΏ 0x5C5C_AABB ῃ ᵝ  (software reset,write 

only) 
 

11.12.3 ᵣ ЃRCC_RSTFRЄ 

 RCC_RSTFR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
MDFN_F

LAG 
NRSTN_

FLAG 
TESTN_F

LAG 
PORN_F

LAG 
PDRN_FL

AG 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
SOFTN_

FLAG 
IWDTN_

FLAG 
- 

WWDTN
_FLAG 

LKUPN_F
LAG 

NVICN_F
LAG 

ᵝ  U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

12 MDFN_FLAG 
ᵝ ̆ ̆ ᴆ ᵝ̆ ᴆΏ 1 (MDFN 

reset Flag, write 1 to clear) 

11 NRSTN_FLAG 
NRST ᵝ ̆ ̆ ᴆΏ 1  (NRST reset Flag, 

write 1 to clear) 

10 TESTN_FLAG 
TESTN ᵝ ̆ ̆ ᴆΏ 1  (TESTN reset 

Flag, write 1 to clear) 

9 PORN_FLAG 
҉ ᵝ ̆ ̆ ᴆΏ 1  (Power-up-reset Flag, 

write 1 to clear) 

8 PDRN_FLAG 
Ҋ ᵝ ̆ ̆ ᴆΏ 1  (Power-down-reset Flag, 

write 1 to clear) 

7:6 - RFU̔ ̆ ҹ 0 

5 SOFTN_FLAG 
ᴆ ᵝ ̆ ̆ ᴆΏ 1  (Software reset flag, write 

1 to clear) 

4 IWDTN_FLAG 
IWDT ᵝ ̆ ̆ ᴆΏ 1  (IWDT reset flag, write 

1 to clear) 
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ᵝ  ꜛ  ⱳ  

3 - RFU̔ ̆ ҹ 0 

2 WWDTN_FLAG 
WWDT ᵝ ̆ ̆ ᴆΏ 1  (WWDT reset flag, 

write 1 to clear, write 1 to clear) 

1 LKUPN_FLAG 
LOOKUP ᵝ ̆ ̆ ᴆΏ 1  (Lockup reset flag, 

write 1 to clear) 

0 NVICN_FLAG 
NVIC ᵝ ̆ ̆ ᴆΏ 1  (NVIC reset flag,write 1 

to clear) 
 

11.12.4 ┼ ЃRCC_SYSCLKCRЄ 

 RCC_SYSCLKCR 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - LSCATS - 
SLP_EN

EXTI 
- 

ᵝ  U-0 R/W-1 U-0 R/W-1 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - APBPRES2 APBPRES1 

ᵝ  U-0 R/W-000 R/W-000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - AHBPRES 

ᵝ  U-0 R/W-000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RFU - 
BCKOSE

L 
SYSCLKSEL 

ᵝ  R/W-00 U-0 R/W-0 R/W-000 

 

ᵝ  ꜛ  ⱳ  

31:28 - RFU̔ ̆ ҹ 0 

27 LSCATS 

LSCLK ꜚ℗ ᶏ  (LSCLK automatic switch Enable) 

0̔ ⌠ XTLF Ả ̆Ҍᴪ ꜚ LSCLK ℗ ⌠

LPOSC̆ ᴆ ץ ΏLSCLKSEL ꜚ℗ ⌠LPOSC 

1̔ ⌠ XTLF Ả ̆ ꜚᶏ LPOSC LSCLK

℗ ⌠ LPOSC 

26 - RFU̔ ̆ ҹ 0 

25 SLP_ENEXTI 

Sleep/DeepSleep Ҋ EXTI  (EXTI under Sleep 

mode Enable) 

1̔Sleep/DeepSleep Ҋᶏ Ҭ ̂

ҹ LSCLK̃ 

0̔Sleep/DeepSleep Ҋ Ҭ ̂ ֟

EXTIҬ ̃ 

24:22 - RFU̔ ̆ ҹ 0 

21:19 APBPRES2 

APB2 № (APB2 bus clock Prescaler) 

0xx̔Ҍ№  

100̔2№  

101̔4№  

110̔8№  

111̔16№  

̔ ᵝԍ PD Domain 
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ᵝ  ꜛ  ⱳ  

18:16 APBPRES1 

APB1 №  (APB1bus clock Prescaler) 

000/001/010/011̔Ҍ№  

100̔2№  

101̔4№  

110̔8№  

111̔16№  

15:11 - RFU̔ ̆ ҹ 0 

10:8 AHBPRES 

AHB №  (AHB bus clock Prescaler) 

000/001/010/011̔Ҍ№  

100̔2№  

101̔4№  

110̔8№  

111̔16№  

7:6 RFU Dummy  

5:4 - RFU̔ ̆ ҹ 0 

3 BCKOSEL 

USB PHY BCK ₮ Ḥ (USB clock select) 

0̔ 48M BCK ₮Ạҹ  

1̔ 120M BCK ₮ ң№ Ạҹ  

2:0 SYSCLKSEL 

 (System clock select) 

000̔RCHF 

001̔XTHF 

010̔PLL 

011̔RCHF 

100̔RCMFPSC 

101̔LSCLK 

110̔LPOSC 

111̔USBBCK 

 

11.12.5 RCHF ┼ ЃRCC_RCHFCRЄ 

 RCC_RCHFCR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - FSEL 

ᵝ  U-0 R/W-0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - EN 

ᵝ  U-0 R/W-1 

 

ᵝ  ꜛ  ⱳ  

31:20 - RFU̔ ̆ ҹ 0 

19:16 FSEL RCHF  (RCHF 187lock187ncy Select) 
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ᵝ  ꜛ  ⱳ  

0000̔8MHz 

0001̔16MHz 

0010̔24MHz 

ῒ̔זRFU 

15:1 - RFU̔ ̆ ҹ 0 

0 EN 

RCHFᶏ  (RCHF Enable) 

1̔ᶏ RCHF 

0̔῏ RCHF 

 

11.12.6 RCHF ЃRCC_RCHFTRЄ 

 RCC_RCHFTR 

offest 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TRIM 

ᵝ  U-0 R/W-100 0000 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6:0 TRIM 

RCHF ̆7ôh00 ᵞ̆7ôh7F

̆ ҹҬ +/-30%̆ ҹҬ 0.5% 

҉ ׆ꜚ NVR1 8MHz ṿ Ώ῀  

ᴆᶏ ῒז ̆ ץ ׆ NVR1 Ḥ

Ώ῀ ׆̆ Ḡ ₮ ‰ Ȃ 

(RCHF Trim) 
 

11.12.7 PLL ┼ ЃRCC_PLLCRЄ 

 RCC_PLLCR 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - DB 

ᵝ  U-0 R/W-010 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LOCKED REFPRSC OSEL - INSEL EN 

ᵝ  R-0 R/W-000 R/W-0 U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:23 - RFU̔ ̆ ҹ 0 

22:16 DB 

PLLṐ  (PLL Divide Boost) 

0011111̔ ₮ 32Ṑ  

0101111̔ ₮ 48Ṑ  

15:8 - RFU̔ ̆ ҹ 0 

7 LOCKED 

PLL ̆ ᴆ PLL ԍ

 

(PLL is Locked) 

1̔PLL  

0̔PLL  

6:4 REFPRSC 

PLL № ̂ ֟ 1MHz PLL̃ 

(PLL reference clock prescaler) 

000̔Ҍ№  

001̔2№  

010̔4№  

011̔8№  

100̔12№  

101̔16№  

110̔24№  

111̔32№  

3 OSEL 

PLL ₮  (PLL output select) 

0̔ PLLѿṐ ₮ᵬҹ ῤ PLL  

1̔ PLLңṐ ₮ᵬҹ ῤ PLL  

2 - RFU̔ ̆ ҹ 0 

1 INSEL 

PLL ῀  (PLL reference input select) 

0̔RCHF 

1̔XTHF 

0 EN 

PLLᶏ  (PLL enable) 

1̔ᶏ PLL 

0̔῏ PLL 

 

11.12.8 LPOSC ┼ ЃRCC_LPOSCCRЄ 

 RCC_LPOSCCR 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
LPO_CH
OP_EN 

LPO_EN
B 

LPM_LP
O_OFF 

ᵝ  U-0 R/W-0 R-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 LPO_CHOP_EN LPOSC Chopperᶏ  (LPOSC chopper enable) 

1 LPO_ENB 

LPOSC ᶏ Ḥ ̆ ̆ᶫ ᴆ LPOSC ᶏ  

(LPOSC Enable Bar,read only) 

0̔LPOSC ԍ  

1̔LPOSC ԍ῏  

0 LPM_LPO_OFF 

ᴡ Ҋ LPOSC └  (LPOSC Off in 

LowPowerMode Enable) 

1̔ᴡ Ҋ LPOSC῏  

0̔ᴡ Ҋ LPOSC  

ȍ 1Ȏ └ ֽ Ҋ ̆

Sleep/Deepsleep Ҋ LPOSCḠ  

ȍ 2ȎXTLF Ả ̆ LSCATS ‗

ꜚᶏ LPOSC 

 

11.12.9 LPOSC ЃRCC_LPOSCTRЄ 

 RCC_LPOSCTR 

Offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LPOTRIM 

ᵝ  R/W-1000 1101 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 LPOTRIM 

LPOSC ṿ  (LPOSC trimming) 

0000 0000̔ ᵞ 

1111 1111̔  

 

11.12.10 XTLF ┼ ЃRCC_XTLFCRЄ 

 RCC_XTLFCR 

Offset 0x00000024 



11 ᾣЃCMUЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  191 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - EN 

ᵝ  U-0 R/W-xxxx 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - IPW 

ᵝ  U-0 R/W-000 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:8 EN 

XTLFᶏ ̆҉ XTLF῏  (Enable) 

1010̔῏ XTLF FDET 

0101̔ᶏ XTLF FDET 

ῒ̔זRFU 

XTLF ᵬ ̆ ᴆ Ώ῀ 1010 ῒ῏ ̆ XTLF

Ҍ ᵬ ̆ ᴆ Ώ῀ 0101 ꜚ 

7:3 - RFU̔ ̆ ҹ 0 

2:0 IPW 

XTLF ᵬ ̆ ̆҉ ᵝ

ᶏ 000 ᵝ ̆ ᵬ ᶏ 100 011 ᵝ̆

ᵣ  

(XTLF current select) 

000̔450 nA 

001̔400 nA 

010̔350 nA 

011̔300 nA 

100̔250 nA 

101̔200 nA 

110̔150 nA 

111̔100 nA 

 
 
 

11.12.11 ┼ 1ЃRCC_PCLKCR1Є 

 RCC_PCLKCR1 

Offset 0x00000028 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
DCU_PC

E 
- 

ᵝ  R/W-1 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
PAD_PC

E 
ANAC_P

CE 
IWDT_P

CE 
SCU_PC

E 
PMU_PC

E 
RTC_PC

E 
USB_PC

E 
LPT_PCE 

ᵝ  R/W-0 R/W-1 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31 DCU_PCE 
DCU ᶏ ̆ ᶏ  (Debug Control Unit APB bus clock 

enable) 

30:8 - RFU̔ ̆ ҹ 0 

7 PAD_PCE 
PADCFG ᶏ ̆ ᶏ  (GPIO controller APB bus 

clock enable) 

6 ANAC_PCE 
ANAC ᶏ ̆ ᶏ  (Analog controller APB bus clock 

enable) 

5 IWDT_PCE IWDT ᶏ ̆ ᶏ  (IWDT APB bus clock enable) 

4 SCU_PCE 
SCU ᶏ ̆ ᶏ  (System controller APB bus clock 

enable) 

3 PMU_PCE PMU ᶏ ̆ ᶏ  (PMU APB bus clock enable) 

2 RTC_PCE RTC ᶏ ̆ ᶏ  (RTC APB bus clock enable) 

1 USB_PCE 
USB ᶏ ̆ ᶏ  (USB device APB bus clock 

enable) 

0 LPT_PCE LPTIM32 ᶏ ̆ ᶏ (LPTIM APB bus clock enable) 

 

11.12.12 ┼ 2ЃRCC_PCLKCR2Є 

 RCC_PCLKCR2 

Offset 0x0000002C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
HDIV_P

CE 
ADC_PC

E 

ᵝ  U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
WWDT_P

CE 
RAMBIST

_PCE 
FLASH_P

CE 
DMA_PC

E 
LCD_PC
E 

AES_PC
E 

TRNG_P
CE 

CRC_PC
E 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9 HDIV_PCE 
ᴆ ᶏ ̆ ᶏ  (Hardware Divider APB bus 

clock enable) 

8 ADC_PCE 
ADC ᶏ ̆ ᶏ  (ADC controller APB bus clock 

enable) 

7 WWDT_PCE WWDT ᶏ ̆ ᶏ  (WWDT APB bus clock enable) 

6 RAMBIST_PCE RAMBIST ᶏ ̆ ᶏ  (RAMBIST APB bus clock 
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ᵝ  ꜛ  ⱳ  

enable) 

5 FLASH_PCE 
Flash Ώ └ ᶏ ̆ ᶏ  (Flash interface APB 

bus clock enable) 

4 DMA_PCE DMA ᶏ ̆ ᶏ  (DMA APB bus clock enable) 

3 LCD_PCE LCD ᶏ ̆ ᶏ  (LCD APB bus clock enable) 

2 AES_PCE AES ᶏ ̆ ᶏ  (AES APB bus clock enable) 

1 RNG_PCE RNG ᶏ ̆ ᶏ  (RNG APB bus clock enable) 

0 CRC_PCE CRC ᶏ ̆ ᶏ  (CRC APB bus clock enable) 

 

11.12.13 ┼ 3ЃRCC_PCLKCR3Є 

 RCC_PCLKCR3 

Offset 0x00000030 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
I2C_PC

E 

ᵝ  U-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
LPUART
1_PCE 

- 
U7816_

PCE 

ᵝ  U-0 R/W-0 U-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
LPUART
0_PCE 

UCIR_P
CE 

UART5_
PCE 

UART4_
PCE 

- 
UART1_

PCE 
UART0_

PCE 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
SPI2_PC

E 
SPI1_PC

E 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:25 - RFU̔ ̆ ҹ 0 

24 I2C_PCE I2C ᶏ ̆ (I2C APB bus clock enable) 

23:19 - RFU̔ ̆ ҹ 0 

18 LPUART1_PCE 
LPUART1 ᶏ ̆ (LPUART1 APB bus clock 

enable) 

17 - RFU̔ ̆ ҹ 0 

16 U7816_PCE 7816 ᶏ ̆ (U7816 APB bus clock enable) 

15 LPUART0_PCE 
LPUART ᶏ ̆ (LPUART0 APB bus clock 

enable) 

14 UCIR_PCE 
UART └ ᵬ ᶏ ̆ (UART infra-red APB bus 

clock enable) 

13 UART5_PCE UART5 ᶏ ̆ (UART5 APB bus clock enable) 

12 UART4_PCE UART4 ᶏ ̆ (UART4 APB bus clock enable) 

11:10 - RFU̔ ̆ ҹ 0 

9 UART1_PCE UART1 ᶏ ̆ (UART1 APB bus clock enable) 

8 UART0_PCE UART0 ᶏ ̆ (UART0 APB bus clock enable) 

7:2 - RFU̔ ̆ ҹ 0 

1 SPI2_PCE SPI2 ᶏ ̆ (SPI2 APB bus clock enable) 
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ᵝ  ꜛ  ⱳ  

0 SPI1_PCE SPI1 ᶏ ̆ (SPI1 APB bus clock enable) 

11.12.14 ┼ 4ЃRCC_PCLKCR4Є 

 RCC_PCLKCR4 

Offset 0x00000034 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - AT_PCE 
GT1_PC

E 
GT0_PC

E 
- BT_PCE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:5 - RFU̔ ̆ ҹ 0 

4 AT_PCE ᶏ ̆ (ATIM APB bus clock enable) 

3 GT1_PCE 
1 ᶏ ̆ (GPTIM1 APB bus clock 

enable) 

2 GT0_PCE 
0 ᶏ ̆ (GPTIM0 APB bus clock 

enable) 

1 - RFU̔ ̆ ҹ 0 

0 BT_PCE 
0 ᶏ ̆ (BSTIM APB bus clock 

enable) 
 
 

11.12.15 LSCLK ЃRCC_LSCLKSELЄ 

 RCC_LSCLKSEL 

Offset 0x00000038 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SEL 

ᵝ  R/W-0000 0001 



11 ᾣЃCMUЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  195 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 SEL 

LSCLKҹ XTLF ̆ ᴆ Ώ 0x55̆ᴪ LSCLK

℗ ⌠ LPOSC 

LSCLKҹ LPOSC ̆ ᴆ Ώ 0xAĂᴪ LSCLK

℗ ⌠ XTLF 

Ώᴋ ῒזṿ̆Ҍ ╠ LSCLK̕ ֽ LSCATSҹ

0  

 

11.12.16 AHB Master ┼ ЃRCC_AHBMCRЄ 

 RCC_AHBMCR 

Offset 0x00000044 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - MPRIL 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 MPRIL 

AHB Masterᴨᾢ (Priority Config) 

0̔DMAᴨᾢ 

1̔CPUᴨᾢ 

11.12.17 ᵣᶕ ЃRCC_PRSTENЄ 

 RCC_PRSTEN 

Offset 0x00000050 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  PERHRSTEN[31:24] 

ᵝ  W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  PERHRSTEN[23:16] 

ᵝ  W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  PERHRSTEN[15:8] 

ᵝ  W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PERHRSTEN[7:0] 

ᵝ  W-0000 0000 
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ᵝ  ꜛ  ⱳ  

31:0 PERHRSTEN 

ᵝᶏ ̆32bit ̆ Ώ (Peripheral Reset 

Enable,write only) 

ᴆ Ώ 0x1357_9BDF̆ᶏ ᵝⱳ ̆ ץ

ᵝ ᵝ ҩ  

ᴆ Ώᴋ ῒז ̆ ῏ ᵝⱳ  

 

11.12.18 AHB ᵣ ЃRCC_AHBRSTCRЄ 

 RCC_AHBRSTCR 

Offset 0x00000054 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - USBRST 
DMARS

T 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 USBRST 

USB ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (USB reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

0 DMARST 

DMA ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (DMA reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

 

11.12.19 APB ᵣ 1ЃRCC_APBRSTCR1Є 

 RCC_APBRSTCR1 

Offset 0x00000058 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
UART5R

ST 
UART4R

ST 
- 

GPT1RS
T 

GPT0RS
T 

ᵝ  R/W-0 R/W-0 U-0 R/W-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - LCDRST 

ᵝ  U-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 
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ᵝ  - 
U7816R

ST 
- 

SPI2RS
T 

- 

ᵝ  U-0 R/W-0 U-0 R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
LPUART

0RST 
- I2C1RST - 

LPT32R
ST 

ᵝ  U-0 R/W-0 U-0 R/W-0 U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31 UART5RST 

UART5 ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ (UART5 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

30 UART4RST 

UART4 ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ (UART4 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

29:26 - RFU̔ ̆ ҹ 0 

25 GPT1RST 

GPTIM1 ᵝ̆ ᴆΏ1 ᵝ Ώ̆0 ᵝ (GPTIM1 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

24 GPT0RST 

GPTIM0 ᵝ̆ ᴆΏ1 ᵝ Ώ̆0 ᵝ (GPTIM0 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

23:17 - RFU̔ ̆ ҹ 0 

16 LCDRST 

LCD ᵝ̆ ᴆΏ1 ᵝ Ώ̆0 ᵝ (LCD reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

15 - RFU̔ ̆ ҹ 0 

14 U7816RST 

U7816 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (U7816 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

13:11 - RFU̔ ̆ ҹ 0 

10 SPI2RST 

SPI2 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (SPI2 reset) 

0̔Ҍ ᵝ 

1̔ ᵝ 

9:7 - RFU̔ ̆ ҹ 0 

6 LPUART0RST 

EUART0 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (LPUART0 

reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

5:4 - RFU̔ ̆ ҹ 0 

3 I2C1RST 

I2C1 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (I2C1 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

2:1 - RFU̔ ̆ ҹ 0 

0 LPT32RST LPTIM32 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (LPTIM 
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ᵝ  ꜛ  ⱳ  

resetEnable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

 

11.12.20 APB ᵣ 2ЃRCC_APBRSTCR2Є 

 RCC_APBRSTCR2 

Offset 0x0000005C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  ATRST - 
BT32RS

T 
- 

ADCCR
ST 

ᵝ  R/W-0 U-0 R/W-0 U-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  ADCRST OPARST - HDVRST AESRST 
CRCRS

T 
RNGRS

T 

ᵝ  R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
UART1R

ST 
UART0R

ST 
- 

SPI1RS
T 

UCIRRS
T 

ᵝ  U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
LPUART

1RST 
- 

ᵝ  R/W-0 U-0 

 

ᵝ  ꜛ  ⱳ  

31 ATRST 

ATIM ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (ATIM reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

30:29 - RFU̔ ̆ ҹ 0 

28 BTRST 

BSTIM32 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (BSTIM32 

reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

27:25 - RFU̔ ̆ ҹ 0 

24 ADCCRST 

ADC └ ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ (ADC controller 

reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

23 ADCRST 

ADC ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (ADC reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

22 OPARST 

ᵝ̆ ᴆΏ1 ᵝ Ώ̆0 ᵝ (OPA reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

21:20 - RFU̔ ̆ ҹ 0 

19 HDVRST 
ᴆ ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (Hardware 

Divider Reset Enable) 
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ᵝ  ꜛ  ⱳ  

0̔Ҍ ᵝ 

1̔ ᵝ 

18 AESRST 

AES ᵝ̆ ᴆΏ1 ᵝ Ώ̆0 ᵝ (AES reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

17 CRCRST 

CRC ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (CRC reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

16 RNGRST 

RNG ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ (RNG reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

15:13 - RFU̔ ̆ ҹ 0 

12 UART1RST 

UART1 ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ (UART1 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

11 UART0RST 

UART0 ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ (UART0 reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

10 - RFU̔ ̆ ҹ 0 

9 SPI1RST 

SPI1 ᵝ̆ ᴆΏ 1 ᵝ Ώ̆ 0 ᵝ(SPI1reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

8 UCIRRST 

└ ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ(UCIR reset 

Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

7 LPUART1RST 

LPUART1 ᵝ̆ ᴆΏ 1 ᵝ̆Ώ 0 ᵝ(LPUART1 

reset Enable) 

0̔Ҍ ᵝ 

1̔ ᵝ 

6:0 - RFU̔ ̆ ҹ 0 

 

 

11.12.21 XTHF ┼ ЃRCC_XTHFCRЄ 

 RCC_XTHFCR 

Offset 0x00000060 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 
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ᵝ  - CFG 

ᵝ  U-0 R/W-000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - EN 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:11 - RFU̔ ̆ ҹ 0 

10:8 CFG 

XTHF  (XTHF oscillation strength config) 

000̔  

111̔  

7:1 - RFU̔ ̆ ҹ 0 

0 EN 

XTHFᶏ  (XTHF enable) 

0̔῏ XTHF 

1̔ᶏ XTHF 

 

11.12.22 RCMF ┼ ЃRCC_RCMFCRЄ 

 RCC_RCMFCR 

Offset 0x00000064 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - PSC 

ᵝ  U-0 R/W-00 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - EN 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:18 - RFU̔ ̆ ҹ 0 

17:16 PSC 

RCMF ₮ №  (Prescaler) 

00̔Ҍ№  

01̔4№  

10̔8№  

11̔16№  

15:1 - RFU̔ ̆ ҹ 0 

0 EN 

RCMFᶏ  (RCMFEnable) 

0̔῏ RCMF 

1̔ RCMF 

 

11.12.23 RCMF ЃRCC_RCMFTRЄ 

 RCC_RCMFTR 
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Offset 0x00000068 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TRIM 

ᵝ  U-0 R/W-100 0000 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6:0 TRIM 

RCMF ̆7ôh00 ᵞ̆7ôh7F

̆ ҹҬ +/-30%̆ ҹҬ 1% 

(RCMF trimming) 

11.12.24 ᵲ ┼ 1ЃRCC_OPCCR1Є 

 RCC_OPCCR1 

Offset 0x0000006C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
EXTICK

E 
EXTICK

S 
LPUART

1CKE 
LPUART

0CKE 
LPUART1CKS LPUART0CKS 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-00 R/W-00 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - I2CCKE - I2CCKS 

ᵝ  U-0 R/W-0 U-0 R/W-00 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ATCKE - 
UART1C

KE 
UART0C

KE 

ᵝ  R/W-0 U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ATCKS - UART1CKS UART0CKS 

ᵝ  R/W-00 U-0 R/W-00 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31 EXTICKE 
EXTI ᵬ ᶏ ̆ (External interrupt operation clock 

Enable) 
 

30 EXTICKS 

EXTI Ҭ  (External interrupt sampling clock 

select) 

1̔ Ҭ ᶏ LSCLK  

0̔ Ҭ ᶏ HCLK  

* ῏ EXTI Ҭ ’Ҋ ̆ Ῥᶏ

EXTIҬ  

29 LPUART1CKE LPUART1 ᵬ ᶏ ̆  (LPUART1 operation clock 
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ᵝ  ꜛ  ⱳ  

enable) 

28 LPUART0CKE 
LPUART0 ᵬ ᶏ ̆  (LPUART0 operation clock 

enable) 

27:26 LPUART1CKS 

LPUART1 ᵬ  (LPUART1 operation clock select) 

00̔LSCLK 

01̔RCHF№  

10̔RCMF№  

11̔RFU 

25:24 LPUART0CKS 

LPUART0 ᵬ  (LPUART0 operation clock select) 

00̔LSCLK 

01̔RCHF№  

10̔RCMF№  

11̔RFU 

23:21 - RFU̔ ̆ ҹ 0 

20 I2CCKE I2C ᵬ ᶏ  

19:18 - RFU̔ ̆ ҹ 0 

17:16 I2CCKS 

I2CҺ ᵬ  (I2C operation clock select) 

00̔APBCLK 

01̔RCHF 

10̔SYSCLK 

11̔RCMF_PSC 

15 ATCKE 
ATIM ᵬ ᶏ ̆  (ATIM operation clock 

Enable) 

14:10 - RFU̔ ̆ ҹ 0 

9 UART1CKE UART1 ᵬ ᶏ ̆  (UART1 operation clock enable) 

8 UART0CKE UART0 ᵬ ᶏ ̆  (UART0 operation clock enable) 

7:6 ATCKS 

ATIM ᵬ  (ATIM operation clock select) 

00̔APBCLK2 

01̔USB PHY BCK 120M 

10̔APBCLK2  

11̔PLLңṐ  

5:4 - RFU̔ ̆ ҹ 0 

3:2 UART1CKS 

UART1 ᵬ  (UART1 operation clock select) 

00̔APBCLK 

01̔RCHF 

10̔SYSCLK 

11̔RCMF_PSC 

1:0 UART0CKS 

UART0 ᵬ  (UART0 operation clock select) 

00̔APBCLK 

01̔RCHF 

10̔SYSCLK 

11̔RCMF_PSC 

 

11.12.25 ᵲ ┼ 2ЃRCC_OPCCR2Є 

 RCC_OPCCR2 

Offset 0x00000070 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - RNGPRSC - ADCPRSC 
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ᵝ  U-0 R/W-000 U-0 R/W-000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  
USBREF

CKE 
FLASHC

KE 
RNGCK

E 
ADCCK

E 
USBREFCKS ADCCKS 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-00 R/W-00 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - LPTCKE - LPTCKS 

ᵝ  U-0 R/W-0 U-0 R/W-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - BTCKE - BTCKS 

ᵝ  U-0 R/W-0 U-0 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31 - RFU̔ ̆ ҹ 0 

30:28 RNGPRSC 

ᵬ №  (RNG operation clock prescaler) 

000̔Ҍ№  

001̔2№  

010̔4№  

011̔8№  

100̔16№  

101̔32№  

110, 111̔RFU 

27 - RFU̔ ̆ ҹ 0 

26:24 ADCPRSC 

ADC ᵬ №  (ADC operation clock prescaler) 

000̔Ҍ№  

001̔2№  

010̔4№  

011̔8№  

100̔16№  

101̔32№  

110/111̔RFU 

23 USBREFCKE 

USB ᶏ  (USB reference clock enable) 

0̔῏ USB ₮ 

1̔ᶏ USB ₮ 

22 FLASHCKE 
Flash Ώ ᶏ ̆  

(Flash erase/program clock enable) 

21 RNGCKE 
ᵬ ᶏ ̆  

(RNG operation clock enable) 

20 ADCCKE ADC ᵬ ᶏ ̆  (ADC operation clock enable) 

19:18 USBREFCKS 

USB  (USB reference clock select) 

00/11̔XTLF̂32768Hz̃ 

01̔XTHF̂12MHz̃ 

10̔RCHF№  

17:16 ADCCKS 

ADC ᵬ  (ADC operation clock select) 

00̔RCMF_PSC 

01̔RCHF 

10̔XTHF 

11̔PLL 

15:13 - RFU̔ ̆ ҹ 0 

12 LPTCKE LPTIM ᵬ ᶏ ̆  (LPTIM operation clock enable) 



11 ᾣЃCMUЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  204 

ᵝ  ꜛ  ⱳ  

11:10 - RFU̔ ̆ ҹ 0 

9:8 LPTCKS 

LPTIM ᵬ  (LPTIM operation clock select) 

00̔APBCLK1 

01̔LSCLK 

10̔LPOSC 

11̔RCMF_PSC 

7:5 - RFU̔ ̆ ҹ 0 

4 BTCKE BSTIM ᵬ ᶏ ̆  (BSTIM operation clock enable) 

3:2 - RFU̔ ̆ ҹ 0 

1:0 BTCKS 

BSTIM ᵬ  (BSTIM operation clock select) 

00̔APBCLK2 

01̔LSCLK 

10̔LPOSC 

11̔RCMF_PSC 

 

11.12.26 PHY ┼ ЃRCC_PHYCRЄ 

 RCC_PHYCR 

offset 0x00000074 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
PHY_PO
NRST_B 

PD 
PLVREA
DY_33V 

BCKPD 
NONCR
Y_RSTB 

ᵝ  U-0 R/W-0 R/W-1 R/W-0 R/W-1 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:5 - RFU̔ ̆ ҹ 0 

4 PHY_PONRST_B 

USB PHY ᵝ̆ᵞ ̕҉ ҹ 0̆ ᴆΏ 1 ᵝ 

(PHY Power-On_Reset Bar Enable) 

0̔ ᵝ USB PHY 

1̔ ᵝ USB PHY 

̔ PHY ̆ Ώ 0̕ 
 

FM33LC0xx ↓Ҭ̆ ᶏ USB Ḥ ᶏ USB BCK

╠̆ ᾢ ᵝ ̆ USB PHY ᵝ 

 

3 PD 

PHY transceiver power down └Ḥ  ( PHY Power Down 

Enable) 

1̔PHY ԍ  

0̔PHY ԍ ᵬ  
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ᵝ  ꜛ  ⱳ  

2 PLVREADY_33V 

VDD15D ̆ ᶏ USB PHYӊ╠̆ ᴆ

ᵝ (Power Low Voltage Ready Enable) 

1̔VDD15D  

0̔VDD15D  

1 BCKPD 

PHY BCK ᶏ  (Built-in-Clock Power Down Enable) 

1̔BCKҌᶏ ̆Ҍ ₮  

0̔BCKᶏ ̆ ₮  

̔ PHY ̆ Ώ 1̕ 

0 NONCRY_RSTB 

BCK ᵝḤ  (Non-Crystal Reset Bar Enable) 

1̔BCK ᵝ  

0̔BCK ᵝ  

̔ PHY ̆ Ώ 0̕ 

 

11.12.27 PHY BCK ┼ ЃRCC_PHYBCKCRЄ 

 RCC_PHYBCKCR 

Offset 0x00000078 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
CK48M_

EN 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
CLK_RD

Y 
- 

OUTCLK
SEL 

ᵝ  R U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8 CK48M_EN 

48M ₮ᶏ  (Clock 48Mhz Enable) 

1̔ᾛ PHY ₮ 48M ̆USB Ḥ╠ ᵝ 

0̔ PHY ₮ 48M  

7 CLK_RDY 

 (Clock Ready Flag,read only) 

1̔  

0̔  

 

̔ OUTCLKSEL=1 ’Ҋ̆ Ḡ ҹ 0 

 

6:1 - RFU̔ ̆ ҹ 0 

0 OUTCLKSEL 

 (Output Clock Select) 

1̔ᶏ CORECLKIN ᵬҹ  

0̔ᶏ USB Ҋ SOF Ạ  

 



12Ẩ ЃFDETЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  206 

 

12 Ẩ ЃFDETЄ 

12.1 ᵤ Ẩ  

FM33LC0XX ҉ᵞ ᵣẢ ᶏ̆ ץ XTLF ₮̆ XTLFẢ ̆

֟ Ҭ ̆ ᴆ ץ LSCATS ‗ ꜚ LSCLK℗ ⌠LPOSCȂ 

LSCATS=1 ̆FDET ⌠XTLFẢ ̆ ᴆᴪ ꜚᶏ LPOSC LSCLK℗ ҹLPOSC

₮̕ LSCATS=0 ̆Ả ᴪ֟ Ҭ ̆ Ҍᴪ ꜚ℗ Ȃ 

XTLFẢ Ҋ̆ ᴆӞ ץ ᵝLSCATS ℗ XTLFȂ 

Ả ҍXTLF ῏ ̆ ῏ ̆ѿ XTLFᶏ ̆Ả ᴪ

ꜚ ̕ XTLF῏ ̆Ả Ӟᴪ ꜚ῏ ̆ ᾧ Ả Ȃ 

12.2 Ẩ  

FM33LC0XX ҉ ᵣẢ ̆ҍXTHF ѿ ᶏ ῏ ȂẢ ᶏ ץ

XTHF ₮̆ XTHFẢ ̆ᴪ֟ Ҭ ̆ ֟ ┤ Ḥ ̕

XTHF ᵬ ᵬ ̂ SYSCLK ҹXTHF̆ SYSCLK ҹ

PLL PLLᶏ XTHFҹ ῀ ̃̆↕Ả Ḥ ꜚᶏ RCHF SYSCLK℗ ⌠RCHF̆

ץ ᾧ ᵣ Ả Ȃ 

Ả ҍXTHF ῏ ̆ ῏ ̆ѿ XTHFᶏ ̆Ả ᴪ

ꜚ ̕ XTHF῏ ̆Ả Ӟᴪ ꜚ῏ ̆ ᾧ Ả Ȃ 

HFDETẢ ṿ 200KHz̆ XTHF ᵞԍ200KHz Ả H̕FDET ᵬ

1.2uAȂ 
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12.3  

offset    

FDET( :0x4001A838) 

0x00000000 

Ả Ҭ ᶏ  

̂ XTLF Oscillation Fail Detection Interrupt 

Enable Register̃ 

FDET_IER 

0x00000004 

Ả Ҭ  

̂ XTLF Oscillation Fail Detection Interrupt 

Status Register̃ 

FDET_ISR 

 

12.3.1 Ẩ Ҳ ᶕ ЃFDET_IERЄ 

 FDET_IER 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
HFDET_I

E 
LFDET_IE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 HFDET_IE 
XTHF Ҭ ᶏ ̆1  (XTHF fail detect 

interrupt enable) 

0 LFDET_IE 
XTLFᵞ Ҭ ᶏ 1̆  (XTLF fail detect interrupt 

enable) 

12.3.2 Ẩ Ҳ ЃFDET_ISRЄ 

 FDET_ISR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - HFDETO LFDETO 

ᵝ  U-0 R-0 R-0 
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ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - HFDETIF LFDETIF 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9 HFDETO 

ᵣẢ ₮ (XTHF fail detect output) 

1̔XTHF Ả  

0̔XTHFẢ  

8 LFDETO 

ᵞ ᵣẢ ₮ (XTLF fail detect output) 

1̔XTLF Ả  

0̔XTLFẢ  

7:2 - RFU̔ ̆ ҹ 0 

1 HFDETIF 

Ả Ҭ ̆XTHFẢ ᴆ ᵝ̆

ᴆΏ 1 ̕ FFDETOҌҹ 0 ’Ҋ

 

(XTHF fail detect interrupt flag, write 1 to clear) 

0 LFDETIF 

ᵞ Ả Ҭ ̆XTLF Ả ᴆ ᵝ̆

ᴆΏ 1 ̕ LFDETOҌҹ 0 ’Ҋ

 

(XTLF fail detect interrupt flag,write 1 to clear) 
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13 ЃSVDЄ 

13.1  

Һ Һ ᶫ ’̆ ⌠ Һ ’̆

₮Ҭ Ḥ Ȃ ῏ ᶏ ץ ⱳ Ȃ 

̔ 

 ̧ Һ ̆ ᵞԍ ԍ ṿ ֟ Ҭ  

 ̧ ᵞ 1.8V~4.8V̆15 ṿ ᵝ̆ ᵝ 0.214V 

 ̧ 0.1V 

 ̧ 1ҩ ῀ҍῤ ‰  

 ̧ 100mV  

 

13.2  

Ҋ Ȃ 

vdd

BANDGAP

adsvd_en&svd_en

svs

svd_sel[3:0]

svd_en

vfall

vref1.2

4-16 

decoder

lv_b

sw0

sw1

swa7

swa0

sw14

vrise

sw0

sw1

swa7

swa0

sw14

vrise

vfall

svs_en&sw15

vref1.1

vref1.0

v1p2en

v1p1en

v1p0en

svs

svs_en

adsvd_sel[2:0]
3-8

 decoder

vrise_ad
vfall_ad

adsvd_en

adlvd

vrise_ad

vfall_ad

vref1.2

 

13-1ᵤ  

SVD῍ 15ҩῤ 1ҩ ̆ῤ ԍ ̆ ԍ ῀Ḥ

ҍῤ ‰ Ȃ 

SVD ᵬ ̔ 
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lvd_en

vdd vth+
vth-

lv_b_out

 

13-2SVD ᵲ  

 

13.3 ӎ 

SVD ץ ̂VDD̃̆Ӟ ץ SVS ̂PA15̃ Ḥ Ȃ 

SVS ῀ ̆ PA15 FCR ҹ11̂analog functioñȂ 

13.4 ꜗ  

ץ Һ Ȃ № ֟ 15 ̆

1.8V~4.8V̆ 0.214V̕ 1 ῀ ̆῍16 Ȃ 16

1 MUX ῀ ̆ҍῤ ̆ ᵞ ṿ ̆ ᵞԍ

̆ ₮ ᴪ̆֟ Ҭ ̆ MCU Ԋᴆ̕ VDD ṿ̂҉ץ

0.1V ̃̆↕ᴪ֟ Ҭ Ȃ 

ᴆ ᶏ ᵬȂ 

῀ᴡ ῏ ԅ ̆ ᶏ SVD ↕̆ ᴡ ╠ SVD ҹ ᶏ ̆

ғ῏ ⱳ Ȃ 

 

ᵬ ̔ 

 ̧ ᶏ /ῤ Ҋ̆ ṿ ̆Ҋ ṿ ҉ ṿ ҹ0.1V̆Ҍᶏ ⌠ᶏ

Ҋ ṿȂ 

 ̧ ᶏ / Ҋ̆ ῀ ‰ ҹ҈ ᵝ ῀̆№≢ҹ0.8Vȁ0.75Vȁ0.7V̆

ṿ ̆ ᴆ ̆ ⌠ ̆ ᴆ ṿ ᵝ ѿ ̕ ⌠

̆ ᴆ ᵝ Ȃ 
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13.5  

SVD ԅ ץ ̆Ӟ ץ Ḥ ҉ Ȃ 

SVS ̂PA15̃ ̆SVS ῀ ץ № ῤ № ̆

Ῥ ῀⌠ Ȃ ԍ ̆ ᶏ № ̆

⌠ᵞԍ SVS ῀̕ ᵞԍ ԍ ̆↕ ץ ῀⌠SVS

̆ ῤ № Ȃᶏ SVS╠ PA15 ҹ ⱳ Ȃ 

 

Ҋ ҹ № ̔ 

SVD

VCC

PA15

(SVS)

 

13-3 ⅎ ԓ  

 

Ҋ ҹῤ № ̔ 

PA15

(SVS)

VCC

VSS
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13-4Ὺ ⅎ ԓ  

 

Ҋ ̔ 

SVSEN SVDLVL  

0 X ῏ ֽ̆ ῤ  

1 

1111 
῀ҌẠῤ № ̆ ῀⌠ ҍ

ῤ ‰  

0000~1110 

῀ᾢ ῤ № ̆ Ῥ ῀⌠

ҍῤ ‰  

№ ᵝ  

 

13.6 ẅ 

SVSEN SVDLVL ץ ṿȂ 

ῤ ̔SVSEN = 0̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 100̆ ‰1.2V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.800 1.900 

0001 2.014 2.114 

0010 2.229 2.329 

0011 2.443 2.543 

0100 2.657 2.757 

0101 2.871 2.971 

0110 3.086 3.186 

0111 3.300 3.400 

1000 3.514 3.614 

1001 3.729 3.829 

1010 3.943 4.043 

1011 4.157 4.257 

1100 4.371 4.471 

1101 4.586 4.686 

1110 4.800 4.900 

1111 N/A N/A 

 

ῤ ̔SVSEN = 0̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 010̆ ‰1.1V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.650  1.742  

0001 1.846  1.938  

0010 2.043  2.135  

0011 2.239  2.331  

0100 2.436  2.527  

0101 2.632  2.723  

0110 2.829  2.921  
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0111 3.025  3.117  

1000 3.221  3.313  

1001 3.418  3.510  

1010 3.614  3.706  

1011 3.811  3.902  

1100 4.007  4.098  

1101 4.204  4.296  

1110 4.400  4.492  

1111 N/A N/A 

 

ῤ ̔SVSEN = 0̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 001̆ ‰1.0V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.500  1.583  

0001 1.678  1.762  

0010 1.858  1.941  

0011 2.036  2.119  

0100 2.214  2.298  

0101 2.393  2.476  

0110 2.572  2.655  

0111 2.750  2.833  

1000 2.928  3.012  

1001 3.108  3.191  

1010 3.286  3.369  

1011 3.464  3.548  

1100 3.643  3.726  

1101 3.822  3.905  

1110 4.000  4.083  

1111 N/A N/A 

 

̔SVSEN =1̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 100̆ ‰1.2V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.800 1.900 

0001 2.014 2.114 

0010 2.229 2.329 

0011 2.443 2.543 

0100 2.657 2.757 

0101 2.871 2.971 

0110 3.086 3.186 

0111 3.300 3.400 

1000 3.514 3.614 

1001 3.729 3.829 

1010 3.943 4.043 

1011 4.157 4.257 

1100 4.371 4.471 

1101 4.586 4.686 
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1110 4.800 4.900 

1111 1.2 1.2 

 

̔SVSEN =1̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 010̆ ‰1.1V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.650  1.742  

0001 1.846  1.938  

0010 2.043  2.135  

0011 2.239  2.331  

0100 2.436  2.527  

0101 2.632  2.723  

0110 2.829  2.921  

0111 3.025  3.117  

1000 3.221  3.313  

1001 3.418  3.510  

1010 3.614  3.706  

1011 3.811  3.902  

1100 4.007  4.098  

1101 4.204  4.296  

1110 4.400  4.492  

1111 1.1 1.1 

 

̔SVSEN =1̆{VREF1P2EN, VREF1P1EN, VREF1P0EN} = 001̆ ‰1.0V 

SVDLVL ҉ ṿ̂Ṽ Ҋ ṿ̂Ṽ 

0000 1.500  1.583  

0001 1.678  1.762  

0010 1.858  1.941  

0011 2.036  2.119  

0100 2.214  2.298  

0101 2.393  2.476  

0110 2.572  2.655  

0111 2.750  2.833  

1000 2.928  3.012  

1001 3.108  3.191  

1010 3.286  3.369  

1011 3.464  3.548  

1100 3.643  3.726  

1101 3.822  3.905  

1110 4.000  4.083  

1111 1.0 1.0 

 

 

 

  



13 ЃSVDЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  215 

13.7  

offset    

SVD( :0x4001A824) 

0x00000000 
SVD  

̂SVD Config Register̃ 
SVD_CFGR 

0x00000004 
SVD └  

̂SVD Control Register̃ 
SVD_CR 

0x00000008 
SVDҬ ᶏ  

̂SVD Interrupt Enable Register̃ 
SVD_IER 

0x0000000C 
SVD  

̂SVD Interrupt Status Register̃ 
SVD_ISR 

0x00000010 
SVD  

̂SVD reference Voltage Select Register̃ 
SVD_VSR 

 

13.7.1 SVD ЃSVD_CFGRЄ 

 SVD_CFGR 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - ADSVD_SEL 
ADSVD_

EN 

ᵝ  U-0 R/W-110 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LVL DFEN MOD - 

ᵝ  R/W-0000 R/W-1 R/W-0 U-0 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:9 ADSVD_SEL 

ADC ᵝ  (ADC supply monitor select) 

000̔3.300V 

001̔3.514V 

010̔3.729V 

011̔3.943V 

100̔4.157V 

101̔4.371V 

110̔4.586V 

111̔4.800V 

8 ADSVD_EN 

ADC ⱳ ̆ 5V ᶫ Ҋ ᶏ ADCӊ

╠ ҩⱳ  (ADC supply monitor enable) 

ᶏ ADC ⱳ Ҍ ᶏ SVDEN 

7:4 LVL 
SVD ṿ ̆ ᵝ ӈ 13.6 ṿ 

(SVD voltage level) 
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ᵝ  ꜛ  ⱳ  

3 DFEN 

ᶏ ̂SVDMODE=1 1 (̃digital filter enable) 

1̔ ꜚ SVD ₮  

0̔῏ SVD ₮  

2 MOD 

SVD ᵬ ̆ ᵝSVDEN ᴪ ꜚSVD 

(SVD working mode) 

0̔ ᶏ ̂ Ώ 1̃ 

1:0 -  

 

13.7.2 SVD ┼ ЃSVD_CRЄ 

 SVD_CR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - TE 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - SVSEN EN 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8 TE SVD ᶏ ̆ ᾧΏ 1 (SVD test enable) 

7:2 - RFU̔ ̆ ҹ 0 

1 SVSEN 

SVS └Ḥ  

(SVS external monitor channel enable) 

0̔SVS ῏  

1̔SVS ᶏ  

EN=1 ̆ SVDLVL ץ SVS ῀

ῤ № ̕ LVL=1111̆↕ SVS ῀ҌẠ№ ̆

LVL != 1111̆↕ SVS ῀ ῤ № Ȃ 

0 EN 

SVDᶏ  (SVD enable) 

1̔ ꜚ SVD 

0̔῏ SVD 

 

13.7.3 SVDҲ ᶕ ЃSVD_IERЄ 

 SVD_IER 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PFIE PRIE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 PFIE 

Ҭ ᶏ (Power Fall interrupt enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

0 PRIE 

Ҭ ᶏ (Power Rise interrupt enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

 

13.7.4 SVD ЃSVD_ISRЄ 

 SVD_ISR 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - ADLVDO 

ᵝ  U-0 R-x 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - SVDO 

ᵝ  U-0 R-x 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SVDR - PFF PRF 

ᵝ  R-x U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:17 - RFU̔ ̆ ҹ 0 

16 ADLVDO 
ADC ₮Ḥ ̆ ADC ᵞԍ ṿ ₮ 1̆

ᴆ  (ADC supply monitor output) 

15:9 - RFU̔ ̆ ҹ 0 

8 SVDO 

SVD ₮ (SVD output) 

1̔ ԍ SVD ╠ ṿ 

0̔ ᵞԍ SVD ╠ ṿ 

7 SVDR 
SVD ₮ Ḥ ̆ SVD  

(SVD registered output) 

6:2 - RFU̔ ̆ ҹ 0 

1 PFF Ҭ ̆ ⌠ SVD ṿӊҊ
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ᵝ  ꜛ  ⱳ  

ᵝ̆ ᴆΏ 1  (Power fall flag,write 1 to clear) 

0 PRF 
Ҭ ̆ ҉ ⌠ SVD ṿӊ҉

ᵝ̆ ᴆΏ 1  (Power rise flağwrite1to clear) 

 

13.7.5 SVD ЃSVD_VSRЄ 

 SVD_VSR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit0 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - V1P2EN V1P1EN V1P0EN 

ᵝ  U-0 R/W-1 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 V1P2EN 

1.2V ‰ ῀ᶏ Ḥ  (1.2V reference enable) 

1̔ᶏ 1.2V ‰ ῀ 

0̔῏ 1.2V ‰ ῀ 

1 V1P1EN 

1.1V ‰ ῀ᶏ Ḥ  (1.1V reference enable) 

1̔ᶏ 1.1V ‰ ῀ 

0̔῏ 1.1V ‰ ῀ 

0 V1P0EN 

1.0V ‰ ῀ᶏ Ḥ  (1.0V reference enable) 

1̔ᶏ 1.0V ‰ ῀ 

0̔῏ 1.0V ‰ ῀ 
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14 AES ᴌ ᾣЃAESЄ 

14.1 ꜗ  

AES ᾝҺ ⱳ Ҋ̔ 

 ̧  

 ̧ 128bit/192bit/256bit  

 ̧ ECB̆CBC̆CTR̆GCM 

 ̧ DMA ꜚ ᴰ  

 ̧ GF̂2^128̃ Ҋ ӗ ̆ GMAC 

 

14.2 ᵲ  

AES 4 ᵬ ̆ MODE[1:0] Ȃ 

1̔ Ữ AES_KEYRx Ҭ ⱴ Ȃ 

2̔ ̆ ∆ Ữ AES_KEYRx ⱴ Ữ ῤ

Ȃ 

3̔ Ữ AES_KEYRx Ҭ ̂ ̃ Ȃ 

4̔ Ữ AES_KEYRx Ҭ ⱴ Ȃ̂ CTR ҊҌᶏ  ̃

 

ᾢ MODE[1:0] ᵬ ̆MODE AESᶏ ╠̂EN=0 ̃

ȂKEY Ӟ AESᶏ ╠ Ȃӊ CHMOD[1:0]̆

CBC/CTR/GCM Ҋ IV Ȃ 

ᶏץ EN̆ 1/ 3/ 4Ҋ̆AES ᴆ AES_DINR Ώ῀ ῀ ̆

Ώ4 Ώ 128bit AES Ȃ 2 ̆ᶏ EN ҉ ԅȂ 

CCFᴪ ̆ CCFIE=1̆ᴪ֟ ѿҩҬ Ḥ Ȃ ᴆῬ׆AES_DOUTR

Ҭ 4 ῍128bit Ȃ 

AES DMA Ȃ DMAOUTEN=1 DMAINEN=1̆AES ץ DMA

̆ CPU  Ȃ῀׃

RDERR WRERRᴪ ѿ Ώ ᵬ ̆ ERRIEᶏ ̆ ᴪ֟
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Ҭ ȂAES ֟ ᴪ ᵬȂ 

EN ᴋᵥ Ṝ ᵝAES Ȃ 

14.3 AES  

AES 4 ̔ECB̆CBC̆CTR̆GCMȂ 

14.3.1 ECB  

ᵬ ̆ Ҋ ᶏ IV ̆ ҩblock ⱴ Ȃⱴ 14-1

14-2 Ȃ 

֜

AESⱴ

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )
 

14-1 ECB ꜘ  
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֜

AES

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )
 

14-2 ECB  

 

14.3.2 CBC  

ҩblock ҍ╠ѿblock ⱴ ᵬҹⱴ ῀Ȃ ѿҩblock ѿҩ∆

IVRx ṿȂⱴ ᵬ ⱴ ╠ ᵬ ⱴ Ȃ ᵬ 14-3

14-4 Ȃ 
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֜

AESⱴ

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

֜

AESⱴ

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

AES_IVR

 

14-3 CBCꜘ  

 

֜

AES

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

֜

AES

֜

AES_DINR̂ ̃

AES_KEYR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

AES_IVR
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14-4 CBC  

̔ AES ᵬ AES_IVR ṿҹ0x00000000 

14.3.3 Ẩ  

ѿҩ ᴨᾢ ̆ ╠ ץ Ả Ȃ Ả ⱴ

Ҋ Ȃֽ CPU ҍ Ҋ ̆DMA ҊҌ Ȃ 

 

ᵬ ҹ̔ ѿҩblock ẢȂ 

EN bitΏ0 ẢAESȂ ᴆ AES_IVRx Ҭ ṿ Ữ̆ ṿ Ώ῀

AES_IVRx Ȃ 

14-5  

128bit 1

128bit 2

128bit 3

128bit 4

128bit 5

128bit 6

128bit 1

128bit 2

128bit 3

ẢAES Ȃ

₮ Ữ AES_IVR Ҭ

ṿ ỮȂ
ҹҊѿ ⱴ

AESȂ

ᶏ AES Ȃ

ẢAES Ȃ

Ữ ṿΏ AES_IVR

ҬȂ

ӊ╠ AESȂ

ᶏ AES Ȃ

Ḥ 1

Ḥ 2

ᴨᾢ Ḥ 2

 

14-5 Ẩ  
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14.3.4 CTR  

Ҋ̆ѿҩ32bit ѿҩ ᵬⱴ ῀Ȃ ҍ Ȃ

14-6 14-7 Ȃ 

֜

AESⱴ

֜

AES_DINR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

AES_IVR

AES_KEYR̂ ̃

֜

AESⱴ

֜

AES_DINR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

AES_IVR

AES_KEYR̂ ̃

 

14-6 CTRꜘ  
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֜

AESⱴ

֜

AES_DINR̂ ̃

Datatype[1:0]

Datatype[1:0]

AES_DOUTR( )

AES_IVR

AES_KEYR̂ ̃

 

14-7 CTR  

 

̂noncẽ 32ᵝ Ữ IV Ҭ̆ 14-8  

32bit

AES_IVR3 AES_IVR2 AES_IVR1 AES_IVR0

 

14-8 32ᵣ Ỵ  

 

CTR Ҋ ӈȂ 

14.3.5 CTR Ґ Ẩ  

ҍCBCҊ Ả ᵌȂ CBCҊ Ả Ȃ 

 

14.3.6 GCM  

ΐᵣ ץ The Galois/Counter Mode of Operation (GCM) 
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GCM ⱴ ҊῈץ ӈ̔ 

 

ῒҬGHASH₱ ӈҹ ̆ῒҬX ӈҹ 

 

GCM ⱴ 14-9̆ 14-10 Ȃ 
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14-9 GCMꜘ  
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14-10 GCM  

ҬEk AESⱴ ȂmultH ѿҩGF̂2^128̃ ҉ ӗ ȂIncr ⱴѿȂ 

GCM ᴆ ̆ ᴆ ᶫѿҩAES multH ᶫ ᴆ ȂGCM ⱴ

ҍCTR Ȃ ᴆ multH Ȃ 

14.3.7 MultH  

GF̂2^128̃҉ ӗ ᶏ Ҋ Ȃ 
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MultH ῀ ₮ AES Ȃ 14-11 Ȃ 

MultH

AES_DINR̂ ӗ ĂC ̃

AES_IVRx( Z)

AES_KEYRx[127:0](ӗ H)
start

CCF

AES_regset

 

14-11 multH  

 

multH ῀ AES ῀ AES_DINR AES_KEYx ᵞ128bitȂ ₮

AES_IVR Ȃᶏ CHMOD[1:0] ҹMultH ̆ AES_KEYx

AES_IVR ῀ ₮ 128bit ᶏ̆ EN̆ AES_DINR ῀ ̆ CCF Ȃ 

̔ ҹ ԅ ̆ multHᴪ‖ AES Ȃ ᶏץ multH

Ῥ AES ̆ Ώ ῏ Ȃ 

14.3.8 GCM  

GCM ᴆ ̆ ᶫѿ ᶏ Ȃ 
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GCM ⱴ CTR Ȃ ֽᶏ MultH Ҍ AESⱴ Ȃ 

 ̧ ѿ AES HȂ ỮȂ 

 ̧ ѿ AES ÊK̆Y0̃̆ ỮȂ 

 ̧ ᶏ CTR AESⱴ ᵬȂIV ∆ṿҹY1 

 ̧ ᶏ multH GHASH  

 ̧ GHASH ҉ÊK̆Y0̃ ⌠tag ṿȂ 

 

14.4  

AESѿ Ώ32bit ̆ 32bit ץ DATATYPE[1:0] Ҍ ֜

Ȃ 14-12 Ȃ  

AES_DINR AES_DOUTR

1 2 3 4

MSB

MSB LSB

LSB

Datatpye 2'b00 : Ҍ֜

AES_DINR AES_DOUTR

1 2 3 4

MSB

MSB LSB

LSB

Datatpye 2'b01 : ֜

Bit127
..

Bit112

Bit111
..

Bit96

Bit95
..

Bit80

Bit79
..

Bit64

Bit63
..

Bit48

Bit47
..

Bit32

Bit31
..

Bit16

Bit15
..

Bit0
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AES_DINR AES_DOUTR

1 2 3 4

MSB

MSB LSB

LSB

Datatpye 2'b10 : ֜

Bit127
..

Bit120

Bit119
..

Bit112

Bit111
..

Bit104

Bit103
..

Bit96

Bit95
..

Bit88

Bit87
..

Bit80

Bit79
..

Bit72

Bit71
..

Bit64

Bit63
..

Bit56

Bit55
..

Bit48

Bit47
..

Bit40

Bit39
..

Bit32

Bit31
..

Bit24

Bit23
..

Bit16

Bit15
..

Bit8

Bit7
..

Bit0

AES_DINR AES_DOUTR

1 2 3 4

MSB

MSB LSB

LSB

Datatpye 2'b11 : bit֜

... ... ... ...

... ... ... ...

bit127 bit126 bit97 bit96 bit95 bit94 bit65 bit64 bit63 bit62 bit33 bit32 bit31 bit30 bit1 bit0

 

14-12 Ỵ  

 

14.5 ᵲ  

14.5.1 1Еꜘ  

 ̧ ᵝEN AES  

 ̧ mode[1:0]=00̆ CHMOD[1:0] 

 ̧ ΏAES_KEYRx ̆CTR CBC ҊΏAES_IVRx  

 ̧ ΏEN=1̆ᶏ AES 

 ̧ ΏAES_DINR 4  

 ̧ CCF  
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 ̧ AES_DOUTR№4׆ ₮ⱴ  

 ̧ ԍ ѿҩkey̆ 5,6,7 Ҋ 128bit block ⱴ  

 

5-7 Ȃ 

WR
PT3

WR
PT2

WR
PT1

WR
PT0 CCF=1

῀

AES_DIN[31:0]

Ώ4

MSB LSB

PTҹ ̆῍4 (PT3,...PT0)

CTҹ ̆῍4 (CT3,...CT0)

RD
CT3

RD
CT2

RD
CT1

RD
CT0

₮

AES_DOUT[31:0]׆

4

MSB LSB

 

14-13 1Еꜘ  

14.5.2 2Е  

 ̧ ᵝEN AES  

 ̧ mode[1:0]=01̆CHMOD[1:0] ṿҌ῏ Ȃ 

 ̧ ΏAES_KEYRx Ȃ 

 ̧ ΏEN=1̆ᶏ AES 

 ̧ CCF  

 ̧ CCF ̆ key ꜚΏ AES_KEYRx Ȃ ץ AES_KEYRx

Ȃ ̆ 3,4,5,6Ȃ 

 

WR
K3

WR
K2

WR
K1

WR
K0 CCF=1

῀

AES_DIN[31:0]

Ώ4

MSB LSB

Kҹⱴ ̆῍4 (K3,...K0)

DKҹ ̆῍4 (DK3,...DK0)

RD
DK3

RD
DK2

RD
DK1

RD
DK0

₮ ̂ ̃

AES_DOUT[31:0]׆

4

MSB LSB

ΏAES_CR

ENᵝҹ1
Ữ ԅ

AES_KEY Ҭ̆EN

ᵝ ꜚ 0

 

14-14 2  
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14.5.3 3Е  

 ̧ ᵝEN AES  

 ̧ mode[1:0]=10̆ CHMOD[1:0] 

 ̧ ΏAES_KEYRx ̂ 2 ⌠ԅ ↕ ҩ ̃̆CTR

CBC ҊΏAES_IVRx Ȃ 

 ̧ ΏEN=1̆ᶏ AES 

 ̧ ΏAES_DINR 4  

 ̧ CCF  

 ̧ AES_DOUTR№4׆ ₮  

 ̧ ԍ ѿҩkey̆ 5,6,7 Ҋ 128bit block  

 

WR
CT3

WR
CT2

WR
CT1

WR
CT0 CCF=1

῀

AES_DIN[31:0]

Ώ4

MSB LSB

PTҹ ̆῍4 (PT3,...PT0)

CTҹ ̆῍4 (CT3,...CT0)

RD
PT3

RD
PT2

RD
PT1

RD
PT0

₮

AES_DOUT[31:0]׆

4

MSB LSB

 

14-15 3  

14.5.4 4Е +  

 ̧ ᵝEN AES  

 ̧ mode[1:0]=11̆ CHMOD[1:0]Ȃ CTR

Ҋ ᶏ Ȃ mode[1:0]=11̆CHMOD[1:0]=10̆ └ ῀CTR Ȃ 

 ̧ ΏAES_KEYRx ̆CBC ҊΏAES_IVRx Ȃ 

 ̧ ΏEN=1̆ᶏ AES 

 ̧ ΏAES_DINR 4  

 ̧ CCF  

 ̧ AES_DOUTR№4׆ ₮  

 ̧ ԍ ѿҩkey̆ 5,6,7 Ҋ 128bit block  
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̔ ҊAES_KEYRx ῤ Ữ ѿ ⱴ ̆ ᴪ ῤ

Ҍᴪ Ữ⌠AES_KEYRx ҬȂ 

WR
CT3

WR
CT2

WR
CT1

WR
CT0 CCF=1

῀

AES_DIN[31:0]

Ώ4

MSB LSB

PTҹ ̆῍4 (PT3,...PT0)

CTҹ ̆῍4 (CT3,...CT0)

RD
PT3

RD
PT2

RD
PT1

RD
PT0

₮

AES_DOUT[31:0]׆

4

MSB LSB

 

14-16 4  

 

14.5.5 ᶕ MultH  

 ̧ ᵝEN AES Ȃ 

 ̧ CHMOD[1:0]=11Ȃ Ҋmode[1:0] ṿҌ 01

2̔ ҊȂ mode[1:0]=01 CHMOD[1:0]=11ᴪ ԍmode ᴨᾢṿ

ᵬȂ 

 ̧ ΏAES_KEYRx ̆ 128bitҹ҉ѿ ₮ṿ̆ ҹ ѿ ̆↕∆ ṿҹ

0x00000000Ȃᵞ128bitҹH ṿȂ 

 ̧ ΏEN=1̆ᶏ multH Ȃ 

 ̧ ΏAES_DINR 4 ȂMultH ᴪ ҉ѿ ҉AES_DINR ῀ ṿ

ẠҹmultH ѿҩӗ Ȃ ץ ҉ѿ ҹ0x00000000̆ ԅ

AES_DINR ῀ ṿẠҹmultH ѿҩӗ ⱳ Ȃ 

 ̧ CCF  

 ̧ AES_IVR׆ Ҭ ₮ Ȃ 

 ̧ ԍ ѿҩH̆ 5,6 Ȃ ԅѿҩGMAC ⱳ Ȃ 
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WR
M3

WR
M2

WR
M1

WR
M0 CCF=1

῀

AES_DIN[31:0]

Ώ4

MSB LSB

Mҹӗ ̆῍4 (M3,...M0)

 

14-17 multH ᶕ  

14.6 DMA  

 ̧ ѿҩ ῀ ̔ DMAINENҹ1 ̆ AES ῀ Ώ῀AES_DINR

Ṝ ѿҩDMA Ȃ 

 ̧ ѿҩ ῀ ̔ DMAOUTENҹ1 ̆ AES AES_DOUTR׆ ₮

Ṝ ѿҩDMA Ȃ 

 

ҩ ֟ 4 ̆ AES ῏ ╠ DMA ᴪѿ ֟ ȂAES 128

ꜚ Ҋ Ȃ 

̔DMA ҊDMAOUTEN=1 ̆CCF ҹ Ȃ 

 

WR
B3

WR
B2

WR
B1

WR
B0

DMA AES_DIN[31:0]

Ώ4

MSB LSB

DMA_REQ DMA_REQDMA_REQDMA_REQ

DMA_REQ AES֟ DMA Ḥ

̆ DMA AES_DINҬΏ῀ Ȃ

B Ώ῀AES_DIN 128bit ̆

῍4 ̂B3,..B1̃

 

14-18 ῇ DMA ᴶ  
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RD
B3

RD
B2

RD
B1

RD
B0

DMA AES_DOUT[31:0]

4

MSB LSB

DMA_REQ DMA_REQDMA_REQDMA_REQ

DMA_REQ AES֟ DMA Ḥ

̆ DMA׆AES_DOUTҬ Ȃ

B AES_DOUT׆ 128bit

̆῍4 ̂B3,..B1̃

 

14-19 ₴ DMA ᴶ  

14.6.1 MultH ғ DMA  

MultH Ӟ ץ DMA Ȃ DMAINENҹ1 CHMOD[1:0]=11 ̆ AES ῀

Ώ῀AES_DINR Ṝ ѿҩDMA Ȃ Ҋ DMAOUTEN=1 AESҌᴪ֟

DMA Ȃ 

14.7  

῀ ѿҩ ᵬ̆ RDERRȂ 

₮ ѿҩΏ ᵬ̆ WRERRȂ 

֟ AES Ҍᴪ ᴆ ꜚẢ ̆ᴪἝ ѿ Ȃ 
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14.8  

offset    

AES( :0x4001B800) 

0x00000000 
AES └  

̂AES Control Register̃ 
AES_CR 

0x00000004 
AESҬ ᶏ  

̂AES Interrupt Enable Register̃ 
AES_IER 

0x00000008 
AESҬ  

̂AES Interrupt Status Register̃ 
AES_ISR 

0x0000000C 
AES ῀  

̂AES Data Input Register̃ 
AES_DIR 

0x00000010 
AES ₮  

̂AES Data Output Register̃ 
AES_DOR 

0x00000014 
AES 0 

̂AES Key Register 0̃ 
AES_KEY0 

0x00000018 
AES 1 

̂AES Key Register 1̃ 
AES_KEY1 

0x0000001C 
AES 2 

̂AES Key Register 2̃ 
AES_KEY2 

0x00000020 
AES 3 

̂AES Key Register 3̃ 
AES_KEY3 

0x00000024 
AES 4 

̂AES Key Register 4̃ 
AES_KEY4 

0x00000028 
AES 5 

̂AES Key Register 5̃ 
AES_KEY5 

0x0000002C 
AES 6 

̂AES Key Register 6̃ 
AES_KEY6 

0x00000030 
AES 7 

̂AES Key Register 7̃ 
AES_KEY7 

0x00000034 
AES∆ 0 

̂AES Initial Vector Register 0̃ 
AES_IVR0 

0x00000038 
AES∆ 1 

̂AES Initial Vector Register 1̃ 
AES_IVR1 

0x0000003C 
AES∆ 2 

̂AES Initial Vector Register 2̃ 
AES_IVR2 

0x00000040 
AES∆ 3 

̂AES Initial Vector Register 3̃ 
AES_IVR3 

 

14.8.1 AES ┼ ЃAES_CRЄ 

 AES_CR 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 



14AES ᴌ ᾣЃAESЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  238 

ᵝ  - KEYLEN 
DMAOE

N 
DMAIEN - - - 

ᵝ  U-0 R/W-00 R/W-0 R/W-0 U-0 U-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CHMOD MODE DATATYP EN 

ᵝ  U-0 R/W-00 R/W-00 R/W-00 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:15 - RFU̔ ̆ ҹ 0 

14:13 KEYLEN 

AESⱴ ̆AESEN=1 Ҍ ḱ Ȃ(Key Length) 

00̔128bit 

01̔192bit 

10̔256bit 

11̔Ḡ  

12 DMAOEN 

DMA ꜚ ₮ᶏ (DMA output enable) 

0̔Ҍ  

1̔  

ᵝ ᵝ 1̆ 3 4 Ҋ AES ᴪ ꜚ֟

AES->RAM ᴰ Ȃ 2ҊҌᴪ֟ Ȃ 

11 DMAIEN 

DMA ꜚΏ῀ᶏ (DMA input enable) 

0̔Ҍ  

1̔  

ᵝ ҹ 1 1̆ 3 4 ץ MultH Ҋ

AES ᴪ ꜚ֟ RAM->AES ᴰ Ȃ 2ҊҌᴪ֟

Ȃ 

10:7 - RFU̔ ̆ ҹ 0 

6:5 CHMOD 

AES ̆AESEN=1 Ҍ ḱ Ȃ(Cipher Mode) 

00̔ECB 

01̔CBC 

10̔CTR 

11̔ᶏ MultH  

4:3 MODE 

AES ᵬ ̆AESEN=1 Ҍ ḱ Ȃ(operation MODE) 

00̔ 1̔ⱴ  

01̔ 2̔  

10̔ 3̔  

11̔ 4̔ +  

CTR Ҋ 4 ꜚ ῀ CTR Ȃ

CHMOD=2ôb10 MODE=2ôb11 ̆ AES

MODE=2ôb10 Ȃ 

2:1 DATATYP 

̆AESEN=1 Ҍ ḱ Ȃΐᵣ֜ ↕

AES Ȃ(Data type) 

00̔32bit Ҍ֜  

01̔16bit ֜  

10̔8bit ֜  

11̔1bit ֜  

0 EN 

AESᶏ  (AES enable) 

0̔Ҍᶏ  

1̔ᶏ  

ᴋᵥ Ṝ AESENᵝ ᵝ AES  

2Ҋ ᵝᴪ ѿ ᴆ ꜚ 0 
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14.8.2 AESҲ ᶕ ЃAES_IERЄ 

 AES_IER 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
WRERR_I

E 
RDERR_I

E 
CCF_IE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 WRERR_IE Ώ Ҭ ᶏ ̆1 Ȃ(Write Error interrupt enable) 

1 RDERR_IE Ҭ ᶏ ̆1 Ȃ(Read Error interrupt enable) 

0 CCF_IE 
AES Ҭ ᶏ ̆1 Ȃ(Cipher Complete Interrupt 

enable) 

 

14.8.3 AESҲ ЃAES_ISRЄ 

 AES_ISR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - WRERR RDERR CCF 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 WRERR 
Ώ ̔ ₮ Ώ ᵬ ᵝ̆ ᴆΏ 1

 (Write Error Flag,write 1 to clear) 

1 RDERR ̔ ῀ ᵬ ᵝ̆ ᴆΏ 1
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ᵝ  ꜛ  ⱳ  

 (Read Error Flag,write 1 to clear) 

0 CCF 

AES ̆ ᴆΏ 1  (Cipher Complete Flag,write 

1 to clear) 

1̔  

0̔  

 

14.8.4 AES ῇ ЃAES_DIRЄ 

 AES_DIR 

offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  DIN[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  DIN[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DIN[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DIN[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 DIN 

῀ ̆ AES ῀ⱴ ̆

Ώ 4 Ȃ(AES Data Input) 

1̂ⱴ ̃̔ ׆ MSB⌠ LSB№ 4 Ώ῀Ȃ 

2̂ ̃̔ ᶏ ῀  

3 4̂ ̃̔ ⌠MSB׆ LSB№ 4 Ώ῀Ȃ 

MultH ̔ ӗ A C׆MSB⌠ LSB№ 4 Ώ῀Ȃ 

 

14.8.5 AES ₴ ЃAES_DORЄ 

 AES_DOR 

offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  DOUT[31:24] 

ᵝ  R-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  DOUT[23:16] 

ᵝ  R-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DOUT[15:8] 

ᵝ  R-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DOUT[7:0] 

ᵝ  R-0000 0000 
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ᵝ  ꜛ  ⱳ  

31:0 DOUT 

₮ ̆ AES ̆ №ץ ₮ⱴ

Ȃ(AES Data Output,read only) 

1̂ⱴ ̃̔ ׆ MSB⌠ LSB№ 4 ₮Ȃ 

2̂ ̃̔ ᶏ ₮  

3 4̂ ̃̔ ⌠MSB׆ LSB№ 4 ₮Ȃ 

MultH ̔ Ữ IVR Ҭ̆

AES_DOUTR Ȃ 

 

14.8.6 AES xЃAES_KEYxЄ 

 AES_KEYx(x=0,1,2,3,4,5,6,7) 

Offset 0x00000014 + x*0x04 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  KEYx[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  KEYx[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  KEYx[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  KEYx[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 KEYx 

AES ̆ 256bit̆AESKEY0 ᵞ 32bit̆

AESLKEY7 32bitȂ(AES Key) 

AESKEY0~3 MultH Ҋ H[127:0] 

 

14.8.7 AES√ xЃAES_IVRxЄ 

 AES_IVRx(x=0,1,2,3) 

Offset 0x00000034 + x*0x04 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  IVRx[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  IVRx[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  IVRx[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  IVRx[7:0] 

ᵝ  R/W-0000 0000 
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ᵝ  ꜛ  ⱳ  

31:0 IVRx 
AES 128bit∆ ̆ MultH ҊḠ Ȃ 

(AES Initial Vector Registers) 
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15 ЃTRNGЄ 

15.1  

FM33LC0XXᶏ 2ҩGalois ᵬҹ ̆ ̂32ᵝῃ0ῃ1

̃ȁLFSR ȁᴺ LFSR῍ Ȃ 

TRNG ꜚ ⱳ ᴆ Ȃ 

Galois LFSR ᶏ 4MHz Ȃң 32bit ӊ Ҍ ԍ32ҩ

Ȃ 

ԅFIPS PUB140-2 ̆ ⱳ 99.9%Ȃ 
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15.2 ꜗ  

15.2.1 ֥  

Ҋ ҹ Ȃ 

Galois

Galois

D Q

Clk

Q

trng_clk

32bit LFSR

32bits 0/1 TRNG fail 

interrupt

32bit LFSR

32'hFFFFFFFF

TRNG output

Analog

Digital

D Q

Clk

Q

D Q

Clk

Q

D Q

Clk

Q

D Q

Clk

Q

 

15-1  

 

ҹ2ҩGalois ̆Galois ₮ ῤ ᶏ ̆

LFSR ȂLFSR ӊ╠ ̆ 32bitῃ0 ῃ1 ’̆↕֟

TRNG Ҭ Ȃ ҹԅ ᾧ Ҍ ’̆ ᶏ ѿ LFSRץ

32ôhFFFFFFFFҹ∆ ṿ̆ҍ LFSR ̆ ңץ LFSR ᵝ ᵬҹ

32bit ₮Ȃ 

 

15.2.2 ᵲ  

ᵬ RCHF № ̆ ԍAPBCLKȂҹԅḠ ̆ѿ

ᶏ 4M ᵬҹ ᵬ ̆ 4M CMU Ҭ ᵬ №

̂OPCCON2.RNGPRSC̃Ȃ ᵬ Ҋ̔ 

TRNG
RCHF

Prescaler TRNG_CLK

 

15-2 ᵲ  

 

15.2.3  

ᶏ ̆ LFSR ᵬȂ ᴆ RNGOUT

̆ ₮32bit Ȃ ԍLFSR ᵝ 32cyclĕҹḠ ̆ Ḡ
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ң RNGOUTӊ ԍ32ҩTRNG_CLK Ȃ 

ҽᶛ ̆Ẋ TRNG_CLKҹ4MHz̆↕ң RNGOUT Ҍ ԍ8usȂ 

 

15.2.4 CRC  

ᵬ LFSRӞ ԍ CRC Ȃ 

CRC ̆ң 32bit LFSR№≢ᵬҹ ῀ CRC ̆ѿ ץ

32bit CRC ȂCRC ╠CPU ╠LFSR ̆ LFSR ̆ ᶏץ

CRCⱳ Ȃ 

CPUѿ ꜚCRC ̆LFSR ꜚ ҹ ᵝṿ̆ 32bit ̆ CRC ꜚ

̆Ҍ֟ Ҭ ̕ ᴆ ꜚCRC ꜚ ̆ ⌠ Ῥ Ȃ 

CRC ̔ 

CRC32=X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X1+X0 

 

ᴆ ᵬ ̔ 

 ̧ LFSR_BUSY̆ LFSRҌ Ҭ 

 ̧ Ώ῀CRCDATA0~3 

 ̧ ᵝCRC_EN 

 ̧ CRC_EN  

 ̧ LFSROUT0~3׆ ₮  
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15.3  

   

RNGCTL( :0x4001A868) 

0x00000000 
└  

̂Random Number Generator Control Register  ̃
RNGCTL_CR 

 

15.3.1 ┼ ЃRNGCTL_CRЄ 

 RNGCTL_CR 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - EN 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 EN 

RNGᶏ ̆ ᴆΏ 1 ꜚ (RNG enable) 

1̔ ꜚ RNG 

0̔῏ RNG 

 

15.4  

offset    

RNG( ̔0x4001BC00) 

0x00000004 

/CRC ₮  

̂ Random Number Generator Data Output 

Register̃ 

RNG_DOR 

0x00000010 
RNG  

̂Random Number Generator Status Register  ̃
RNG_SR 

0x00000014 
CRC └  

̂CRC Control Register̃ 
RNG_CRCCR 

0x00000018 
CRC ῀  

̂CRC Data input Register̃ 
RNG_CRCDIR 

0x0000001C 
CRC  

̂CRC Status Register̃ 
RNG_CRCSR 
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15.4.1 /CRC ₴ ЃRNG_DORЄ 

 RNG_DOR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  RNGOUT[31:24] 

ᵝ  R-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  RNGOUT[23:16] 

ᵝ  R-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  RNGOUT[15:8] 

ᵝ  R-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RNGOUT[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 RNGOUT 
CRC  (RNG output,read 

only) 

 

15.4.2 RNG ЃRNG_SRЄ 

 RNG_SR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - LFSREN RNF 

ᵝ  U-0 R-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 LFSREN 

LFSR ̆  (LFSR Flag,read only) 

1̔LFSR Ҭ̆Ҍ CRC  

0̔LFSRҌ Ҭ̆ CRC  

̔ Ҍᴪ Ҭ ֽ̆ᶫ  

0 RNF 

 (Random Number Fail Flag) 

1̔  

0̔  
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15.4.3 CRC ┼ ЃRNG_CRCCRЄ 

 RNG_CRCCR 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CRCEN 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 CRCEN 

CRCᶏ └ ̆ ᴆΏ 1 ꜚ CRC̆ ᴆ

ꜚ  (CRC enable) 

1̔CRCᶏ  

0̔CRC῏  

 

15.4.4 CRC ῇ ЃRNG_CRCDIRЄ 

 RNG_CRCDIR 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  CRCIN[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  CRCIN[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CRCIN[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CRCIN[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 CRCIN CRC ῀  (CRC data input) 

 
 

15.4.5 CRC ЃRNG_CRCSRЄ 

 RNG_CRCSR 
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Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
CRCDON

E 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 CRCDONE 

CRC ̆ ᴆΏ 0  (CRC calculation done 

Flag,write 0 to clear) 

1̔CRC  

0̔CRC  
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16 ЃOPAЄ 

16.1  

ü ңҩ Ȃ 

ü ῀ rail-to-railȂ 

ü GBWҹ 1.6MHzȂ 

ü ῖ ⱳ ԍ 123uAȂ 

ü ᵞⱳ ԍ 1.4uĂᵞⱳ ֽ ԍ Ȃ 

ü ꜚ 500uAȂ 

ü standalone ȁbuffer ȁPGA ̂x2, x4, x8, x16̆ ֽOPA1̃ ȁ  

ü ῖ ῀ offset +/-3mv̆ ‰ 

ü OPA ₮ ADC̆ ԍ ῀Ḥ  
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16.2  

Ҋ ҩOPA1 ̔ 

OPA1
OPA1_OUT

OPA1_INN1

OPA1_INP1

OPA1_INP2

OPA1_INN2

VREF

½ VREF

1/8 VREF

¼ VREF

¾ VREF

To ADC

Interrupt

Timers

COMP1_TRGO

 

16-1OPA1  

 

Ҋ ҹOPA2 ̔ 

OPA2
OPA2_OUT

OPA2_INN1

OPA2_INP1

OPA2_INP2

OPA2_INN2

VREF

½ VREF

1/8 VREF

¼ VREF

¾ VREF

To ADC

Interrupt

Timers

COMP2_TRGO  

16-2OPA2  

 

AMUXҌ ̆ ץ Ҍ ̆ ̂ ῀ ȁ̃

bufferȁPGÂῤ ̃ȁ Ȃ ₮ IO׆ץ ₮̆ ADC̆Ӟ ֟ץ Ḥ

Ҭ ₮Ȃ 

Ҋ OPAᵬҹADC╠ ῏ ̔ 
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OPA1

SAR-ADC

1.6MHz

OPA2

1.6MHz

OPA1_OUT

OPA1_INP

OPA1_INN

OPA2_INP

OPA2_INN

OPA2_OUT
 

16-3OPA ᵲ ADC╦  
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16.3 ӎ 

OPA ҩ ῀ ₮ ̆ ⌠ ҩ GPIO҉Ȃ 

 OPAx  ⱳ  

PB10 

OPA1 

OPA1_INN1 ῀ 

PB11 OPA1_INP1 ῀ 

PA6 OPA1_INN2 ῀ 

PA7 OPA1_INP2 ῀ 

PC4 OPA1_OUT ₮ 

PB13 

OPA2 

OPA2_INN1 ῀ 

PB14 OPA2_INP1 ῀ 

PC0 OPA2_INN2 ῀ 

PC1 OPA2_INP2 ῀ 

PC5 OPA2_OUT ₮ 

16-1OPA ∆  

 

16.4 ꜗ  

OPA standalone ȁbuffer PGA ̂x2, x4, x8, x16̃ 

16.4.1 Standalone  

ҊOPA ῀ ₮ ⌠ GPIO ҉̆ ̆

ץ ̆ Ҋ ̔ 

OPAx_OUT

OPAx_INP

OPAx_INN

 

16-4OPA  
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PAD ῤ ESD Ȃ 

 

ᴆ ̔ 

 ̧ OPAxCR.VPSEL VNSEL ῀IO 

 ̧ OPAxCR.OPAxMODҹ00̆ standalone  

 ̧ ᶏ OPAx 

 

16.4.2  

standalone Ҋ̆ ̆↕ ץ ᶫ ⱳ ̆ GPIO

῀̆ GPIO VREF1p22 ῒbuffer№ Ȃ Ҋ ᴪ֟

Ҭ Ḥ ₮Ȃ 

OPAx
OPAx_DOUT

OPAx_INN1

OPAx_INP1

OPAx_INP2

OPAx_INN2

VREF

½ VREF

1/8 VREF

¼ VREF

¾ VREF

Interrupt

COMPxOfilter

 

16-5OPA  

 

VREF№ Ҋ ̆ῒҬVREF Buffer ₮ ץ ̆ ᾧVREF Ȃ 

-

+

vdd

vref122

R

bypass_en

en

en

¾ vref

vref

½ vref

¼ vref

1/8 vref

 

16-6OPA ‼ ֥  
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OPA1 OPA2῍֣ ѿҩVREF BUFFER̆ OPA1CR.BUENBᶏ ̆OPA1.BUFBYP ץ

bypass ҩBUFFERȂ 

 

ᴆ ̔ 

 ̧ OPAxCR.VPSEL VNSEL ῀Ḥ  

 ̧ ᶏ VREF VREF_BUFFER 

 ̧ VREF buffer ₮  

 ̧ OPAxCR.OPAxMODҹ01̆  

 ̧ ᶏ OPAx 

 

₮  

OPA Ҋ̆ῒ ₮ҹ Ḥ ̆ ⱳ Ȃ 

ץ CMPxDF ᶏ Ȃ ᶏ ̆ ᶏ APBCLK

₮̆ 3 ѿ ̆ ҹ ȂҊ ҹ Ȃ 

APBCLK

OPAx_DOUT

DF ON

DF OFF

 

16-7OPA ₴  

 

16.4.2.1 ꜗ  

҈ ⱳ ̔ 

 ⱳ  ₮  ᶏ ᴆ 

 80uA <10us BGQSᶏ ̆OPAxLPM=0 

ᵞⱳ  <10uA <30us BGQSᶏ ̆OPAxLPM=1 

ᵞⱳ  1.5uA 200us BGQS̓͂ ̆OPAxLPM=1 

16-2OPA  

 

ᵞⱳ ᶏ BGQS̆ Active/LP Active/LP Run/Sleep Ҋ

ᵬȂ DeepSleep Ҋ ԍ῏ ԅBGQS̆ ᶏ ᵞⱳ Ȃ 
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16.4.3 Buffer  

buffer ҊOPA ԍҹADC ῀ ᶫ ̆ ῀Ḥ ҍOPA GBW ̆

ҹbuffer OPA ץ ADC ῀Ḥ ꜚ ⱬȂ 

OPAx_OUT

OPAx_INP

OPAx_INN

 

16-8OPA “  

 

ᴆ ̔ 

 ̧ OPAxCR.VPSEL VNSEL ῀IO 

 ̧ OPAxCR.OPAxMODҹ11̆ buffer  

 ̧ ᶏ OPAx 

 

16.4.4 PGA  

PGA Ҋ̆ ῤ ṿ̆ ץ ̆ Ȃ 

ֽOPA1 PGA ̆ῒ ҹx2, x4, x8, x16 
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OPA1_OUT

OPA1_INP

OPA1_INN

 

16-9OPA PGA  

 

VN_SEL ̆ OPA1_OUT OPA1_INNӊ ̆ ץ ̆

Ҋ ̔ 

OPA1_OUT

OPA1_INP

OPA1_INN

 

16-10OPA  

 

ᴆ ̔ 

 ̧ OPA1CR.VPSEL VNSEL ῀IO 

 ̧ OPA1CR.OPA1MODҹ10̆ PGA  

 ̧ OPA1CR.PGA_GAIN Ṑ  
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 ̧ ̆ ᵝOPA1CR.VN_EXC 

 ̧ ᶏ OPA1 

 

16.4.5 Offset ‼ 

‰ⱳ ԍ ῀offset Ȃҹԅ ᾧ ⱬ ̆ ‰ ץ ̆Ӟ ץ

reflow Ȃ ‰ ῃ ᴆ ᵬ ̆ ᴆ ῀ № Ἕ

ễ ῀offset ̆ OPA ₮ ‰Ȃ ‰N № ῀ ⌠

3/4VDD̆ ‰P № ῀ ⌠1/4VDDȂ 

 

‰ Ҋץ ̔ 

 ̧ OPA ҹBUFFER  

 ̧ OPA_INP ҉ ⱴ3/4 VDD ̆ ԍ ‰N offset 

 ̧ ᶏ NCAL_EN̆ ΏOPAx_NCAL ̆ ⌠OPA_OUT ₮ ԍOPA_INP 

 ̧ ῏ NCAL_EN Ḡ ‰ṿ 

 ̧ OPA_INP ҉ ⱴ1/4 VDD ̆ ԍ ‰P offset 

 ̧ ᶏ PCAL_EN̆ ΏOPAx_PCAL ̆ ⌠OPA_OUT ₮ ԍOPA_INP 

 ̧ ῏ PCAL_EN Ḡ ‰ṿ 

 

̔ offset ‰ ҉ ‗ԍ ῀ ₮ ̕ ‰ ῖ

1.5mV 

 

16.4.6 ᵤꜗ  

OPA Ҋ ץ ῀ᵞⱳ ̆ ῖ ⱳ 1.3uĂ OPA1LPM OPA2LPM

ץ̆῀ ᵞⱳ ⱳ Ȃ 

Buffer ȁPGA ҊҌ ῀ᵞⱳ Ȃ 

 

ᴡ Ҋᶏ  

ԍSleep/DeepSleepᴡ ̆ ץ ᵞⱳ ₮ ҉ Ҭ Ҋ Ҭ

ȂҬ ֟ Ҍ ̆ ץ ᴡ ’Ҋ MCU Ȃ 

 

16.4.7 Ҳ Ḫ ₴ 

OPA ҹ ̆ ֟ץ Ҭ ῒז Ḥ Ȃ 
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Ҭ  

OPA ҹ ̆ ץ ₮҉ ȁҊ ҉№≢֟ Ҭ ԊᴆȂOPAIE

ᶏץ Ҭ ₮ȂOPAxIF Ҭ Ԋᴆ ᵝ̆ ᴆΏ1 Ȃ ᴆӞ

ץ OAPSTA ₮ṿȂ 

filter

COMPxO
Edge 

extraction

rise-edge pulse

fall-edge pulse

D Q

Clk

Set Q

D Q

Clk

Set Q

COMPxRIF

COMPxFIF

 

16-11OPA Ҳ ֥  

 

16.4.8 ᵤꜗ Ґ OPA 

ԍOPA VDDAᶫ ̆ ᵞⱳ └̆ ץ ᴋᵥᵞⱳ ҊḠ ᵬ̆ ᴆ ‗

Ȃ 

̆OPA ᵬ BGQS̆ OPAᶏ ’Ҋ ῀DeepSleep RTCBKP ̆ Ҍ

῏ BGQSȂOPA ҹ ̆Ҍ BGQS̆ᵖ ᶏ VREF1p22Ȃ 
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16.5  

offset    

OPA1( ̔0x4001A844) 

0x00000000 
OPA1 └  

̂OPA1 Control Register̃ 
OPA1_CR 

0x00000004 
OPA1 ‰  

̂OPA1 Calibration Register̃ 
OPA1_CALR 

0x00000008 
OPA1Ҭ ᶏ  

̂OPA1 Interrupt Enable Register̃ 
OPA1_IER 

0x0000000C 
OPA1Ҭ  

̂OPA1 Interrupt Status Register̃ 
OPA1_ISR 

OPA2( ̔0x4001A854) 

0x00000000 
OPA2 └  

̂OPA2 Control Register̃ 
OPA2_CR 

0x00000004 
OPA2 ‰  

̂OPA2 Calibration Register̃ 
OPA2_CALR 

0x00000008 
OPA2Ҭ ᶏ  

̂OPA2 Interrupt Enable Register̃ 
OPA2_IER 

0x0000000C 
OPA2Ҭ  

̂OPA2 Interrupt Status Register̃ 
OPA2_ISR 

 

16.5.1 OPA1 ┼ ЃOPA1_CRЄ 

 OPA1_CR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  BUFENB BUFBYP - 

ᵝ  R/W-1 R/W-0 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - VNSEL VPSEL 

ᵝ  U-0 R/W-111 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DF VN_EXC PGA_GAIN MOD LPM EN 

ᵝ  R/W-0 R/W-0 R/W-00 R/W-00 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31 BUFENB 

VREF BUFFERᶏ Ḥ  (VREF buffer enable bar) 

0̔ᶏ VREF BUFFER 

1̔῏ VREF BUFFER 

30 BUFBYP 

VREF BUFFER └ (VREF buffer bypass enable) 

0̔Ҍ bypass VREF BUFFER 

1̔bypass VREF BUFFER 

29:12 - RFU̔ ̆ ҹ 0 

11:9 VNSEL 
OPA1 ῀  (OPA1 Negtive Input Select) 

000̔OPA1_INN1 
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ᵝ  ꜛ  ⱳ  

001̔OPA1_INN2 

010̔VREF 

011̔3/4 VREF 

100̔1/2 VREF 

101̔1/4 VREF 

110̔1/8 VREF 

111̔1/8 VREF 

8 VPSEL 

OPA1 ῀  (OPA1 Positive Input Select) 

0̔OPA1_INP1 

1̔OPA1_INP2 

7 DF 

OPA1 ₮ ᶏ ֽ̂ OPA ҹ

Ҋ ̃ (OPA1 Comparator mode digital filter enable) 

0̔῏ ₮  

1̔ ₮  

6 VN_EXC 

OPA1 GPIŎֽ OPA1MOD=10  

(OPA1 Negtive Input Connected to GPIO enable) 

0̔PGA Ҋ OPA1 Ҍ GPIO 

1̔PGA Ҋ OPA1 ⌠ GPIO 

5:4 PGA_GAIN 

PGA  (PGA gain select) 

00̔PGA x2 

01̔PGA x4 

10̔PGA x8 

11̔PGA x16 

3:2 MOD 

OPA1 ᵬ  (OPA1 mode) 

00̔standalone  

01̔  

10̔PGA  

11̔buffer  

1 LPM 

OPA1ᵞⱳ └  (OPA1 low power mode) 

0̔  

1̔ᵞⱳ  

0 EN 

OPA1ᶏ  (OPA1 enable) 

0̔῏ OPA1 

1̔ᶏ OPA1 

 

16.5.2 OPA1 ‼ ЃOPA1_CALRЄ 

 OPA1_CALR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
NCAL_E

N 
- 

ᵝ  R/W-0 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - NCAL 

ᵝ  U-0 R/W-0 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
PCAL_E

N 
- 
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ᵝ  R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PCAL 

ᵝ  U-0 R/W-0 0000 

 

ᵝ  ꜛ  ⱳ  

31 NCAL_EN 
OPA1 ῀ ‰ᶏ ̆1  

(Negative input calibration enable) 

30:21 - RFU̔ ̆ ҹ 0 

20:16 NCAL 

OPA1 ῀ ‰ trimḤ ̆ ᵝҹ ᵝ 

(OPA1 negative input calibration) 

01111̔ ₮ ⁞  

00001̔ ₮ ⁞  

00000̔ ₮ Ҍ  

10000̔ ₮ Ҍ  

10001̔ ₮ ⱴ  

11111̔ ₮ ⱴ  

15 PCAL_EN 
OPA1 ῀ ‰ᶏ ̆1  

(Positive input calibration enable) 

14:5 - RFU̔ ̆ ҹ 0 

4:0 PCAL 

OPA1 ῀ ‰ trimḤ ̆ ᵝҹ ᵝ 

(OPA1 positive input calibration) 

01111̔ ₮ ⁞  

00001̔ ₮ ⁞  

00000̔ ₮ Ҍ  

10000̔ ₮ Ҍ  

10001̔ ₮ ⱴ  

11111̔ ₮ ⱴ  

 

16.5.3 OPA1Ҳ ᶕ ЃOPA1_IERЄ 

 OPA1_IER 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - FIE RIE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 FIE OPA1 ₮Ҋ Ҭ ᶏ  
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ᵝ  ꜛ  ⱳ  

(OPA1 comparator mode fall interrupt enable) 

1̔ᶏ Ҭ ₮ 

0̔ Ҭ ₮ 

0 RIE 

OPA1 ₮҉ Ҭ ᶏ  

(OPA1 comparator mode rise interrupt enable) 

1̔ᶏ Ҭ ₮ 

0̔ Ҭ ₮ 

 

16.5.4 OPA1Ҳ ЃOPA1_ISRЄ 

 OPA1_ISR 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  OUT - 

ᵝ  R U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - FIF RIF 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OUT 
OPA1 ₮ ̆  

(OPA1 comparator mode output,read only) 

14:2 - RFU̔ ̆ ҹ 0 

1 FIF 
OPA1 ₮Ҋ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1

 (OPA1 comparator mode fall interrupt flag,write 1 to clear) 

0 RIF 
OPA1 ₮҉ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1

 (OPA1 comparator mode rise interrupt flag,write 1 to clear) 

 

16.5.5 OPA2 ┼ ЃOPA2_CRЄ 

 OPA2_CR 

offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - VNSEL VPSEL 
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ᵝ  U-0 R/W-111 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DF - MOD LPM EN 

ᵝ  R/W-0 U-0 R/W-00 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:9 VNSEL 

OPA2 ῀  (Negative input select) 

000̔OPA2_INN1 

001̔OPA2_INN2 

010̔VREF 

011̔3/4 VREF 

100̔1/2 VREF 

101̔1/4 VREF 

110̔1/8 VREF 

111̔1/8 VREF 

8 VPSEL 

OPA2 ῀  (Positive input select) 

0̔OPA2_INP1 

1̔OPA2_INP2 

7 DF 

OPA2 ₮ ᶏ ֽ̂ OPA ҹ

Ҋ ̃(OPA2 comparator mode digital filter enable) 

0̔῏ ₮  

1̔ ₮  

6:4 - RFU̔ ̆ ҹ 0 

3:2 MOD 

OPA2 ᵬ  (OPA2 mode) 

00̔standalone  

01̔  

10̔RFU 

11̔buffer  

1 LPM 

OPA2ᵞⱳ └  (OPA2 low power mode) 

0̔  

1̔ᵞⱳ  

0 EN 

OPA2ᶏ  (OPA2 enable) 

0̔῏ OPA2 

1̔ᶏ OPA2 

 

16.5.6 OPA2 ‼ ЃOPA2_CALRЄ 

 OPA2_CALR 

offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  
NCAL_E

N 
- 

ᵝ  R/W-0 U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - NCAL 

ᵝ  U-0 R/W-0 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
PCAL_E

N 
- 
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ᵝ  R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - PCAL 

ᵝ  U-0 R/W-0 0000 

 

ᵝ  ꜛ  ⱳ  

31 NCAL_EN 
OPA2 ῀ ‰ᶏ ̆1 (Negative input calibration 

enable) 

30:21 - RFU̔ ̆ ҹ 0 

20:16 NCAL 

OPA2 ῀ ‰ trimḤ ̆ ᵝҹ ᵝ(OPA2 negative 

input calibration) 

01111̔ ₮ ⁞  

00001̔ ₮ ⁞  

00000̔ ₮ Ҍ  

10000̔ ₮ Ҍ  

10001̔ ₮ ⱴ  

11111̔ ₮ ⱴ  

15 PCAL_EN 
OPA2 ῀ ‰ᶏ ̆1 (Positive input calibration 

enable) 

14:5 - RFU̔ ̆ ҹ 0 

4:0 PCAL 

OPA2 ῀ ‰ trimḤ ̆ ᵝҹ ᵝ(OPA2 positive 

input calibration) 

01111̔ ₮ ⁞  

00001̔ ₮ ⁞  

00000̔ ₮ Ҍ  

10000̔ ₮ Ҍ  

10001̔ ₮ ⱴ  

11111̔ ₮ ⱴ  

 

16.5.7 OPA2Ҳ ᶕ ЃOPA2_IERЄ 

 OPA2_IER 

offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - FIE RIE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 FIE OPA2 ₮Ҋ Ҭ ᶏ  
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ᵝ  ꜛ  ⱳ  

(OPA2 comparator mode fall interrupt enable) 

1̔ᶏ Ҭ ₮ 

0̔ Ҭ ₮ 

0 RIE 

OPA2 ₮҉ Ҭ ᶏ  

(OPA2 comparator mode rise interrupt enable) 

1̔ᶏ Ҭ ₮ 

0̔ Ҭ ₮ 

 
 

16.5.8 OPA2Ҳ ЃOPA2_ISRЄ 

 OPA2_ISR 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  OUT - 

ᵝ  R U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - FIF RIF 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OUT 
OPA2 ₮ ̆  

(OPA1 comparator mode output) 

14:2 - RFU̔ ̆ ҹ 0 

1 FIF 
OPA2 ₮Ҋ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1

 (OPA2 comparator mode fall interrupt flag,write 1 to clear) 

0 RIF 
OPA2 ₮҉ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1

 (OPA2 comparator mode rise interrupt flag,write 1 to clear) 
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17 ЃComparatorЄ 

17.1  

2ҩ ̆ Ҋץ ̔ 

 ̧ 2ҩ ̆ ⌠ ῀ 

 ̧ ῀  

- IO ῀ 

- ῤ ‰ ῒ№  

 ̧ Ҭ Ԋᴆ MCU 

 ̧ ₮Ḥ ⌠GPIŎӞ ᵬҹץ ⌠ ȁADC 
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17.2  

COMP1

COMP1_DOUT

COMP1_INN1

COMP1_INN2

VREF

½ VREF

Digital filter

COMP1_INP1

COMP1_INP2

COMP1_INP3

COMP1_INP4

COMP2

COMP2_DOUT

COMP2_INN1

COMP2_INN2

VREF

½ VREF

Interrupt

COMP2_OUT
Digital filter

COMP2_INP1

COMP2_INP2

COMP1_OUT

Interrupt

Polarity select

Polarity select

COMP1_TRGO

COMP2_TRGO

 

17-1  

 

҉ ̆ ‰ VREF ῀ BUFFER ₮VREF VREF№ Ȃңҩ

ῃ ̆ ῀ ̆ңҩ ֟ ₮Ḥ ₮ Ȃ 

῀ 0~VDD̆ ԍ15us̆ᴰ ԍ2usȂ 
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17.3 ӎ 

῀ ץ ԍGPIO ̆ ῒ ₮ FOUT0׆ץ FOUT1 ⌠ ᶏ Ȃ 

 COMPx  ⱳ  

PD4 

COMP1 

COMP1_INP1 
῀ 

PD5 COMP1_INP2 

PA10 COMP1_INN1 ῀ 

PD11 COMP1_OUT(FOUT0) ₮ 

PA8 

COMP2 

COMP2_INP1 
῀ 

PA9 COMP2_INP2 

PA4 COMP2_INN1 
῀ 

PA5 COMP2_INN2 

PB12 COMP2_OUT(FOUT1) ₮ 

17-1 ∆  
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17.4 ꜗ  

17.4.1 ꜗ  

῀ ῀ ̆ ԍ ̆ ₮ ̆ ӊ

₮ ᵞ Ȃ 

῀ ׆ץ ҩ ῀ ̆ ῀ ץ ῀ ῤ ‰ Ȃ 

₮ Ḥ ֟ץ Ҭ Ḥ Ȃ 

 

17.4.2 ₴  

₮ ⱳ Ȃ APBCLK ₮ Ḡ̆ 3

ҹ ̆ ҹ ҩ Ȃ 

Ҋ ̔ 

APBCLK

COMPx_O

DF ON

DF OFF

 

17-2  

 

17.4.3 Ὺ ‼  

ץ ῀ ῤ ‰ ̆ ‰ ԍVREF ῒ№ Ȃ ҍOPA

῍֣ ѿ № ̆ 1ᶏ ῤ ‰ OPA1 └ OPA1CR.VNSEL └̆ 2

ᶏ ῤ ‰ OPA2 └ OPA2CR.VNSEL └Ȃ 

Ҋ COMP1ҹᶛץ ᴆ ̔ 

 ̧ OPA1CR.BUFENB ̆ᶏ OPA1ῤ ‰ ‖  

 ̧ COMP1CR.V1NSELҹ10̆ VREF 1.25Vҹ ‰ 

 ̧ ᵝCMP1EN̆ᶏ 1 
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17.4.4 Ҳ Ḫ ₴ 

₮ ֟ץ Ҭ ῒז Ḥ Ȃ 

Ҭ  

₮ ץ ҉ ȁҊ ҉№≢֟ Ҭ ԊᴆȂCMPxIE ᶏץ Ҭ

₮ȂCMPxIF Ҭ Ԋᴆ ᵝ̆ ᴆΏ1 Ȃ ᴆӞ ץ CMPxO

₮ṿȂ 

filter

Analog output
Edge 

extraction

rise-edge pulse

fall-edge pulse

D Q

Clk

Set Q

D Q

Clk

Set Q

COMPxRIF

COMPxFIF

Polarity select COMPxO & COMPxTRGO

 

17-3 Ҳ ֥  

 

Ḥ ₮ 

ץ ₮ ҉ ȁҊ №≢ ֟ Ḥ ₮Ȃ ₮ Ḥ ̆ ᶏ

COMP ̆ Ԋᴆ ̆ APBCLK ҉ ֟ ѿҩAPBCLK

Ḥ Ȃ Ḥ ץ ⌠ ῤ ῀̆ ADC ῤ ῀Ȃ 

CMPxSEL ץ ₮ ָӇ ҉֟ Ḥ ₮̆TRGOEN ԍᶏ

Ḥ ₮Ȃ 

filter COMPxTRGO

Analog output

 

17-4 ₴Ḫ ֥  

17.4.5 ₴  

₮ ץ ⌠GPTIMx Ḃץ̆῀ ꜚ ₮ Ȃ 

ΐᵣ ῏ 27.4.4ῤ Ḥ ̂ITRx̃ Ȃ 

₮Ӟ ᵬҹץ ꜚADC Ḥ ̆ 32.4.7 Ȃ 
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17.5  

̔0x4001A870 

offset    

COMP( ̔0x4001A870) 

0x00000000 
COMP └ 1 

̂ComparatorControl Register 1̃ 
COMP_CR1 

0x00000004 
COMP └ 2 

̂Comparator Control Register 2̃ 
COMP_CR2 

0x00000008 
COMPҬ  

̂Comparator Interrupt Config Register̃ 
COMP_ICR 

0x0000000C 
COMPҬ  

̂Comparator Interrupt Status Register̃ 
COMP_ISR 

 

17.5.1 COMP ┼ 1ЃCOMP_CR1Є 

 COMP_CR1 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CMP1O 

ᵝ  U-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - POL V1PSEL V1NSEL CMP1EN 

ᵝ  U-0 R/W-0 R/W-00 R/W-00 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8 CMP1O 1 ₮̆ ᴆ  (Comparator1 Output) 

7:6 - RFU̔ ̆ ҹ 0 

5 POL 

1 ₮ └ (Comparator1 output Polarity) 

0̔ ₮Ҍ  

1̔ ₮  

4:3 V1PSEL 

1 ῀  (Comparator1 positive input select) 

00̔COMP1_INP1 (PD4) 

01̔COMP1_INP2 (PD5) 

10̔COMP1_INP3 (PB12) 

11̔RFU 

2:1 V1NSEL 

1 ῀  (Comparator1 negative input select) 

00̔COMP1_INN1 

01̔RFU 

10̔VREF = 1.2V 

11̔VREF/2 = 0.6V 
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ᵝ  ꜛ  ⱳ  

0 CMP1EN 

1ᶏ ᵝ (Comparator1 Enable) 

0̔῏ 1 

1̔ᶏ 1 

 

17.5.2 COMP ┼ 2ЃCOMP_CR2Є 

 COMP_CR2 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CMP2O 

ᵝ  U-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - POL - V2PSEL V2NSEL CMP2EN 

ᵝ  U-0 R/W-0 U-0 R/W-0 R/W-00 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8 CMP2O 2 ₮̆ ᴆ  (Comparator1 Output) 

7:6 - RFU̔ ̆ ҹ 0 

5 POL 

2 ₮ └ (Comparator1 output Polarity) 

0̔ ₮Ҍ  

1̔ ₮  

4 - RFU̔ ̆ ҹ 0 

3 V2PSEL 

2 ῀  (Comparator1 positive input select) 

0̔COMP2_INP1 (PA8) 

1̔COMP2_INP2 (PA9) 

2:1 V2NSEL 

2 ῀  (Comparator1 negative input select) 

00̔COMP2_INN1 (PA4) 

01̔COMP2_INN2 (PA5) 

10̔VREF = 1.2V 

11̔VREF/2 = 0.6V 

0 CMP2EN 

2ᶏ ᵝ (Comparator1 Enable) 

0̔῏ 1 

1̔ᶏ 1 

 

17.5.3 COMPҲ ЃCOMP_ICRЄ 

 COMP_ICR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CMP2DF CMP1DF 

ᵝ  U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - - CMP2SEL CMP1SEL CMP2IE CMP1IE 

ᵝ  U-0 U-0 R/W-00 R/W-00 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9 CMP2DF 

2 ᶏ  (Comparator2 Digital Filter enable) 

0̔  

1̔ᶏ  

8 CMP1DF 

1 ᶏ  (Comparator1 Digital Filter enable) 

0̔  

1̔ᶏ  

7:6 - RFU̔ ̆ ҹ 0 

5:4 CMP2SEL 

2Ҭ  (Comparator2 interrupt edge select) 

00/11̔ 2 ₮҉ Ҋ ֟ Ҭ  

01̔ 2 ₮҉ ֟ Ҭ  

10̔ 2 ₮Ҋ ֟ Ҭ  

3:2 CMP1SEL 

1Ҭ  (Comparator1 interrupt edge select) 

00/11̔ 1 ₮҉ Ҋ ֟ Ҭ  

01̔ 1 ₮҉ ֟ Ҭ  

10̔ 1 ₮Ҋ ֟ Ҭ  

1 CMP2IE 

2Ҭ ᶏ  (Comparator2 Interrupt Enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

0 CMP1IE 

1Ҭ ᶏ  (Comparator1 Interrupt Enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

* ̔ҹԅ ᾧ Ҭ ̆ ῏ Ҭ ᶏ ’Ҋ Ҭ Ȃ 

 

17.5.4 COMPҲ ЃCOMP_ISRЄ 

 COMP_ISR 

offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CMP2IF CMP1IF 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 CMP2IF 
2Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Comparator2 Interrupt Flag,write 1 to clear) 

0 CMP1IF 
1Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Comparator1 Interrupt Flag,write 1 to clear) 
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18 ᴌ ЃHDIVЄ 

18.1  

ᴆ ԍ ꜛ ᴆⱴ Ȃ ᴆ ѿҩ ̆ ץ ₮

32bit 16bit ̆ ₮23bit 32bitᵩ Ȃ 

 

̔ 

 ̧ ̂ԋ └ ̃ 

 ̧ 32bit ȁ16bit  

 ̧ ₮32bit 32bitᵩ  

 ̧ 0ץ  

 ̧ ѿ 8ҩ24MHz  

 

18.2 ᵲ  

ᴆ Ҋ ᴆ Ȃ 

 ̧ DIVEND Ώ῀32bit ̂ԋ └ ̃ 

 ̧ DIVSOR Ώ῀16bit ̂ԋ └ ̃ 

 ̧ ᴆ ᴆΏ῀DIVSOR ꜚ ̆ ᵝBUSY  

 ̧ ᴆ BUSY ̆ ⌠ BUSY ꜚ  

 ̧ DIV_BY_0  

 ̧ QUOT Ҭ  

 ̧ REMD Ҭ ᵩ  
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18.3  

offset    

HDIV( :0x40019000) 

0x00000000 
 

̂Dividend Register̃ 
HDIV_END 

0x00000004 
 

̂Divisor Regsiter̃ 
HDIV_SOR 

0x00000008 
 

̂Quotient Register̃ 
HDIV_QUOT 

0x0000000C 
ᵩ  

̂Reminder Register̃ 
HDIV_REMD 

0x00000010 
 

̂Status Register̃ 
HDIV_SR 

 

18.3.1 ЃHDIV_ENDЄ 

 HDIV_END 

offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  DIVEND[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  DIVEND[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DIVEND[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DIVEND[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 DIVEND 32bit  (Dividend) 

 

18.3.2 ЃHDIV_SORЄ 

 HDIV_SOR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DIVSOR[15:8] 

ᵝ  R/W-0000 0000 
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ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DIVSOR[7:0] 

ᵝ  R/W-0000 0001 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 DIVSOR 16bit  (Divisor) 

 

18.3.3 ЃHDIV_QUOTЄ 

 HDIV_QUOT 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  QUOT[31:24] 

ᵝ  R-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  QUOT[23:16] 

ᵝ  R-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  QUOT[15:8] 

ᵝ  R-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  QUOT[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 QUOT 
32bit (QUTO ,read only) 

ֽ̂ ̆ ̆ DW_div ₮  ̃

 

18.3.4 ᵯ ЃHDIV_REMDЄ 

 HDIV_REMD 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  REMD[15:8] 

ᵝ  R-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  REMD[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 
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15:0 REMD 
16bit ᵩ  (Reminder,read only) 

ֽ̂ ̆ ̆ DW_div ₮  ̃

 

18.3.5 ЃHDIV_SRЄ 

 HDIV_SR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
DIV_BY_

0 
BUSY 

ᵝ  U-0 R-0 R-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 DIV_BY_0 

ҹ 0  (divided by 0 flag,read only) 

1̔ ҹ 0 

0̔ Ҍҹ 0 

0 BUSY 

 (Busy flag,read only) 

1̔HDIV Ҭ̆  

0̔ ̆  

ᴆ Ώ῀ ̆HDIV ̆ ᴆ BUSYҹᵞ

Ῥ ᵩ  
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19 I2C 

19.1  

I2C MCUҍ I2C ᴆӊ Ḥ̆ ᴆ ұ Ȃ I2C Һ ׆

̆Ҍ Һ Ȃ 

 

̔ 

 ̧ 1 I2C  

 ̧ Һ ׆ , Ҍ Һ  

 ̧ 7ᵝ 10ᵝ׆  

 ̧ ᴰ standard mode(100Kbps), fast mode(400Kbps) Fm+(1Mbps) 

 ̧ DMĂҺ ׆ DMA  

 ̧ ᵞⱳ ׆ ̆ ץ ’Ҋ  

 ̧ ׆ ȁ START  

19.2  

APBCLK

RCHF

SYSCLK

I2CCLK

I2C Master

Shift register

Master controller

Time out

GPIO

logic

SDA

I2C Slave

Clock generation

GPIO

logic

SCL

Analog

filter

Clock stretching

Shift register

Slave controller

Wakeup logic

(from RCC)

APB registers

APB bus

APBCLK

 

19-1 I2C
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19.3 ӎ ҏ  

I2C ᶏ 2ҩ ҍ ᴆ Ḥ̆ ᵬ ҉ ̔ 

 I2Cx  ⱳ  

PA11 
I2C 

SCL I2C  

PA12 SDA I2C  

19-1I2C ∆  

 

I2C ԅ standard-modeȁfast-mode fast-mode plus Ḥ ҉ ץ̆ IO sink Ȃ Ҋ Ȃ 

Symbol Parameter Conditions Standard-mode Fast-mode Fast-mode Plus Unit 

Min Max Min Max Min Max 

VIL LOW-level input voltage[1]  -0.5 0.3VDD -0.5 0.3VDD -0.5 0.3VDD V 

VIH HIGH-level input voltage[1]  0.7VDD [2] 0.7VDD [2] [1] 
0.7VDD [2] V 

Vhys hysteresis of Schmitt trigger inputs  - - 0.05VDD - 0.05VDD - V 

VOL1 LOW-level output voltage 1 (open-drain or open-collector) 

at 3 mA sink current; 

VDD>2V  

0 0.4 0 0.4 0 0.4 V 

VOL2 LOW-level output voltage 2 (open-drain or open-collector) 

at 2 mA sink current[3]; 
VDD¢2V  

- - 0 0.2VDD 0 0.2VDD V 

IOL LOW-level output current VOL = 0.4 V 3 - 3 - 20 - mA 

VOL = 0.6 V[4] - - 6 - - - mA 

tof output fall time from VIhminto 

VILmax 

 - 250[5] 1 ³ 

(VDD / 5.5 V)[6] 

250[5] 1 ³ 

(VDD / 5.5 V)[6] 

120[7] ns 

tSP pulse width of spikes that must be 

suppressed by the input filter 

 - - 0 50[8] 0 50[8] ns 

Ii input current each I/O pin 0.1VDD< VI< 0.9VDdmax -10 +10 -10[9] +10[9] -10[9] +10[9] mA 
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Ci capacitance for each I/O pin[10]  - 10 - 10 - 10 pF 

19-2I2C  

 

Ҋ ↕ ӈԅ Ḥ ᾛ ҉ Ҋ Ȃ 

Symbol Parameter Conditions Standard-mode Fast-mode Fast-mode Plus Unit 

Min Max Min Max Min Max 

fSCL SCL clock frequency  0 100 0 400 0 1000 kHz 

tHD;STA hold time (repeated) START condition After this period, the first 

clock pulse is generated. 

4.0 - 0.6 - 0.26 - ms 

tLOW LOW period of the SCL clock  4.7 - 1.3 - 0.5 - ms 

tHIGH HIGH period of the SCL clock  4.0 - 0.6 - 0.26 - ms 

tSU;STA set-up time for a repeated START 

condition 

 4.7 - 0.6 - 0.26 - ms 

tHD;DAT data hold time[2] CBUS compatible masters 

(see Remark in Section 4.1) 

5.0 - - - - - ms 

I2C-bus devices 0[3] -[4] 0[3] -[4] 0 - ms 

tSU;DAT data set-up time  250 - 100[5] - 50 - ns 

tr rise time of both SDA and SCL signals  - 1000 20 300 - 120 ns 

tf fall time of both SDA and SCL 
signals[3][6][7][8] 

 - 300 1 ³ 

(VDD / 5.5 V) 

300 1 ³ 

(VDD / 5.5 V)[9] 

120[8] ns 

tSU;STO set-up time for STOP condition  4.0 - 0.6 - 0.26 - ms 

tBUF bus free time between a STOP and 

START condition 

 4.7 - 1.3 - 0.5 - ms 

Cb capacitive load for each bus line[10]  - 400 - 400 - 550 pF 

tVD;DAT data valid time[11]  - 3.45[4] - 0.9[4] - 0.45[4] ms 

tVD;ACK data valid acknowledge time[12]  - 3.45[4] - 0.9[4] - 0.45[4] ms 

VnL noise margin at the LOW level for each connected device 

(including hysteresis) 

0.1VDD - 0.1VDD - 0.1VDD - V 

VnH noise margin at the HIGH level for each connected device 

(including hysteresis) 

0.2VDD - 0.2VDD - 0.2VDD - V 

19-3I2C  
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҉ץ ̆ ױ ץ ҉ Ȃ 

Ẋ Ḥ ׆ VIL=0.3VDD҉ ⌠ VIH=0.7VDD̆↕ᾟ ץ ҹ̔ 

V(t1) = 0.3 ³ VDD = VDD (1 - e-t1 / RC);  t1 = 0.3566749 ³ RC  

V(t2) = 0.7 ³ VDD = VDD (1 - e-t2 / RC);  t2 = 1.2039729 ³ RC  

T = t2 - t1 = 0.8473 ³ RC 

Ḥ ҉ ̆ ױ ץ ҉ ṿ̔ 

(max)
0.8473

r
p

b

t
R

C
=

³
 

҉ ṿ↕ VDD IO sink ⱬ‗ F̆M33LC0XX I2C sink ⱬ 20mĂ sink ⱬ

‰/ 3mĂ Fm+ 20mAȂ 

(max)

(min)

OL

p

OL

VDD V
R

I

-
=  
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19.4  

I2CҺ ׆ ԅ ̔ 

 ̧ Һ ׆ PCLK ̆ ԍ APBCLKȂ CPU DMA I2C

ῤ ̆ ᶏ PCLKȂ 

 ̧ Һ I2CCLK ̆ ԅ ץ ԍ APBCLK̆ ץ ԍ RCHFȁ

SYSCLKȁRCMF̆ ԍ APBCLK ᵬȂ ᶏ I2CCLK Ȃ 

 ̧ ׆ ᶏ SCL ῀̆ ץ  

 

PCLK I2CCLK └ CMU ῤ ̆ I2C Ḥ╠ CMU └

Ȃ 

̆ ᶏץ I2C ᵬҌ ԍ APBCLK ̆ ֓ ᵬ

APBCLK ҉ Ĭ2Cׅ ץ ᵬ ᵞ ҉̕ ̆CPU ᵬ ᵞ ҉̆Ӟ

Ҍ I2Cץ ḤȂ 

҉ PCLK ӊ ῏ ̆ ץ ԍ ԍ PCLKȂᵖ

ң ̆CPU DMA Ȃ 
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19.5  

19.5.1  

 
 

19-2 I2C  

 

 

19-3  

 

 

19-4 ЃStartЄғẨ (Stop) ת ӎ 

 

tSU.STA

SCL

SDA

tHD.STA tHD.DAT

tLOW

tF

tHIGH

tLOW

tDH

tSU.DAT

tR

tSU.STO

tBUF

SDA

SCL

SDA

SCL
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19-5 ₴ (ACK) 

 

19.5.2  

S̔DA ᴆ ȂSDA SCLҹᵞ ̂ 19-3̃̕

SCLҹ ̆ ҹҊ ѿҩ Ả  Ȃפ

̔פ SCLҹ ̆SDA ⌠ᵞ ҹ ̆פ ץ ᵬҹᴋᵥѿפ /

Ώ ᵬ פ ̂ 19-4̃Ȃ 

Ả ̔פ SCL ҹ ̆SDA ᵞ⌠ ҹẢ ̆פ ѿҩ ᵬ ̆Ả ᴪᶏפ

EEPROM ῀ ᵞⱳ ̂ 19-4̃Ȃ 

₮ ̔SDA ҉ ץ 8 ᵝҹѿ ұ ῀ ₮ ̆MSB ᾢ ̆ ҩ

9ҩ ѿҩ acknowledgeᵝ̂ץҊ ack̃̆ack Һ ᶫȂ

ack SDĂ SDA ᵞ̆ Ḡ ack SDAҹᵞ̆

ackḤ ( 19-5)Ȃ 

  
‰ ̂100K̃ (400K) 

ᵝ 
ṿ ṿ ṿ ṿ 

SCL  FSCL 0 100 0 400 kHz 

ꜚ ᴆ  TSU:STA 4.7 ð 0.6 ð us 

ꜚ ᴆḠ  THD:STA 4.0 ð 0.6 ð us 

ᵞ  TLOW 4.7 ð 1.3 ð us 

 THIGH 4.0 ð 0.6 ð us 

῀  TSU:DAT 250 ð 100(4) ð ns 

῀Ḡ  THD:DAT 
5.0 
0(2) 

ð 
3.45(3) 

ð 
0(2) 

ð 
0.9(3)  

us 
us 

SDA SCL҉  TR ð 1000 20+0.1Cb(5) 300 ns 

SDA SCLҊ  TF ð 300 20+0.1Cb(5) 300 ns 

Ả ᴆ  TSU:STO 4.0 ð 0.6 ð us 

 TBUF 4.7 ð 1.3 ð us 

SCL 1 8 9
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‰ ̂100K̃ (400K) 

ᵝ 
ṿ ṿ ṿ ṿ 

 Cb ð 400 ð 400 Pf 

ᵞṿ VnL 0.1V DD ð 0.1V DD ð V 

ṿ VnH 0.2V DD ð 0.2V DD ð V 

19-4 I2C  
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19.6 I2C ᵲ  

I2C Ҋץ ᵬ ̔ 

 ̧ Һ  

 ̧ Һ  

 ̧ ׆  

 ̧ ׆  

҉ I2C ῏ ̆Һ ׆ Ҍ ᵬȂ ᴆ ᵬ ̆

MSPEN ᶏ Һ Ḥ̆ SSPEN ᶏ ׆ ḤȂ 

Һ ׆ Ҍ ᵬ̆ ҹױז IO ᵬҹSCL SDĂ ↕҉ ᴆ

MSPEN SSPEN 1Ȃ 
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19.7 I2Cה  

I2C ӈԅץҊḠ ̆ ῒҬ Ḡ ̆I2C׆ ᴆҌẠ ∞ ̆ ᴆ ץ

⌠ ӈ Ȃ 

ᵖ ԍ10bit׆ ̆ SSPCON.A10EN=1 ’Ҋ̆ 1st 11110ץ ̆

↕ ADDR_ERROR Ȃ SSPCON.A10EN=0 ’Ҋ̆ ׆ ⌠ԅ11110

̆Ӟᴪ ᵝADDR_ERROR Ȃ 

׆  R/W_ bit  

0000 000 0 General Call address 

0000 000 1 START byte 

0000 001 X CBUS address 

0000 010 X Reserved for different bus format 

0000 011 X Reserved for future purpose 

0000 1XX X HS-mode master code 

1111 1XX X Reserved for future purpose 

1111 0XX X 10bit slave addressing 

19-5I2Cה Ḧ ӎ 
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19.8 I2C√  

I2C Ḥ╠ ∆ I2C ̆ ᴆ Ҋץ ∆ ᵬ̔ 

 ̧ RCC I2CRST ̆ ḠI2C Ҍ ԍ ᵝ  

 ̧ ᵝRCC I2C_APBEN ̆ᶏ I2C  

 ̧ RCC I2C_CKSEL I2C_CKEN ̆ ᶏ I2C ᵬ ̂ ׆ ̆

Ҍ ҩ ̃ 

 ̧ ᶏ ̂SCL SDA ῀ ̆>50ns̃ 

 

19.8.1 IO  

FM33LC0XX ң ԍ ᴰ ̆ I2C Ḥ╠ FCR ҹ

AF̔ 

SDA̔PA12/PD12 

SCL̔PA11/PB15 

̆ PA11 PB15 ҹ SDAⱳ ̆↕ PA11 ⌠ I2C ̆PB15 ̕

PA12 PD12 ҹ SCLⱳ ↕̆Һ Ҋңҩ ᴪ ₮ SCLḤ ׆̆ Ҋ

PA12 ⌠ I2C׆ SCL ῀Ȃ 

 

PA11 PA12 ꜚ OD ̆ ҉ ᶏ ̆ ғΐ 20mA sink

ⱬ̆ Fm+ Ȃ 

 

19.8.2 Ӏ  

I2CҺ ᶏ ╠ Ḥ ̆ ׆ Ҍ Ȃ 

MSPBRG[8:0] ԍ֟ Ḥ ȂMSPBRG 9 bit № ̆

Ὲ Ҋ̔ 

TSCL̗2TBRG 

TBRG̗2×T I2CCLK×( MSPBRG[8:0]+1)̕TI2CCLKҹ I2C ᵬ ̆ ̔ 

 

MSPBRG = FI2CCLK/(4*FSCL) ï 1 

 

ᶛ ԍ 100k ̆ I2C ᵬ ҹ 8M̆↕MSPBRG=19Ȃ 
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ה 19.8.3 ῇ ₴  

ⱳ ֽ SCL ̆ ғ ׆ SCLi ῀Ḥ ҉ ᶏץ ⱳ Ȃ 

׆̆ SDA ₮ ̆ SDAo ҉ ⱴ ԍ 300ns ̆ Ḡ SDA ԍ

SCLҊ ₮Ḡ Ȃ 

SSP_SCLi

I2C slave
analog filter

analog delay
SSP_SDAo

>50ns

>300ns

PA11

PB15

PA12

PD12

 

ה19-6 Ḫ  
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19.9 I2CӀ ꜗ  

FM33LC0XX I2CҺ Ҍ Һ ̆ ҉ ῒז ׆ Ȃ ҉

Һ ᶫ SCL̆SDA ץ Һ ׆ ̆ ׆ Һ Ȃ 

I2C Ḥ Һ ̆Һ 7bit 10bit Ȃ 

19.9.1 7bit  

7bit ̆Һ ѿҩ ׆ ᴰ ᵝ̂ /R W̃̆ /R W‗

ᴰ Һ ׆ Ώ῀ ̂ /R W=0̃ Һ ׆׆ ̂ /R W=1̃Ȃ 

 Slave Address Byte 

ᵝ 7 6 5 4 3 2 1 0 

ᵝ  address R/W 

ᵝ ̔ 

ᵝ  ꜛ  ⱳ  

7-1 address Slave device address 

0 R/W 
0: Write ̂master ̃ 

1: Read ̂slave ̃ 

 

Һ ׆ Ώ῀  

ῖ 7bit ̆Һ ׆ Ώ῀ Ҋ Ȃ 

 

19-7Ӏ 7ᵣ ה  ῇ  

1ȁҺ START  

2ȁҺ ׆ ׆̆ 7ᵝ׆ 1ᵝ R/W ᵝ̆ R/Wᵝҹ 0 

4ȁҺ ѿ 8ᵝ  
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5ȁҺ 8ᵝ ̆ᴪ 9ҩ SCL∞ ⌠ ACK̆ Һ ⌠

ACK ⱳ ̆ᴪ ₮Ҋѿ  

6ȁ ׆ ACK̆Һ ⌠ NACK STOP  

7ȁҺ ̆ STOP  

 

ᴆ ꜚ I2CҺ ᵬ Ҋ ̔ 

MSPEN

MSPBUF

SEN

START

ACK

PEN STOP

MSPBUF

 

19-8I2C ᴌ  

 

I2CҺ 7ᵝ ׆ Ώ῀ Ҋ̔ 
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SEN

S

SDA

SCL

ᴆΏSEN

ᴆ P

S

A7 A6 A1

R/W=0

ACK

1 92 8

ᴆ MSPBUF

Ώ῀

BF

D7 D6 D0 ACK

1 9

Pᴆ MSPBUF

Ώ῀Ҋѿ

MSPBUF

̆

ᴆ ᵬ

PEN

ᴆΏPEN

TXIF

ᴆ TXIF ᴆ TXIF

 

19-9I2CӀ 7ᵣ ה  

 

Һ ׆׆  

ῖ 7bit ̆Һ ׆׆ Ҋ Ȃ 

 

19-10Ӏ ה 7ᵣ ה  

1ȁ Һ START  

2ȁ Һ ׆ ׆̆ 7ᵝ׆ 1ᵝ R/W ᵝ̆ R/Wᵝҹ 1 

3ȁ MSPCON.RCENҹ 1̆Һ ꜚ ҹ  

4ȁ Һ ѿ 8ᵝ ̆ 9ҩ SCL ׆ ACK,׆ Ҋѿ

8ᵝ  

5ȁ Һ ѿҩ ̆ 9ҩ SCL ׆ NACK 

6ȁ Һ STOP  

 

ᴆ ꜚ I2C ᵬ Ҋ ̔ 
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MSPEN

MSPBUF

SEN

START

RCEN

1

MSPBUF

ACKMO

PEN STOP

ACKMO

MSPBUF

ACKMO

 

19-11I2C ᴌ  

Һ ׆ ̆ ACKMO ȂACKMO ᵝṿҹ0̆

ҊҺ ACKȂ ᴆ Һ NACK̆↕ ╠ѿҩ Ҭ

Ҭ ACKMO Ώҹ1ȂACKMOҹ1 ’Ҋ̆Һ ᴪ ꜚ ACKMOȂ 

 

I2CҺ 7ᵝ׆ ׆ ₮ Ҋ̔ 
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SEN

S

SDA

SCL

ᴆΏSEN

ᴆ P

S

A7 A6 A1

R/W=1

ACK

1 92 8

ᴆ MSPBUF

Ώ῀

BF

D7 D6 D0 ACK

1 9

PMSPBUF

̆

׆

PEN

ᴆΏPEN

TXIF

ᴆ TXIF

D7 D6 D0

NACK

1 9

ᴆ MSPBUF ᴆ MSPBUF

RXIF

ᴆ TXIF ᴆ TXIF

ACKMO

ᴆ ᵝACKMO ᴆ ACKMO

ᴆ ᵝRCEN ᴆ ᵝRCEN

RCEN

 

19-12I2Cה 7ᵣ ה  

 

ᴰ ̂ ̃ 

ῖ Ώ Ҋ Ȃ Һ Ҭ Һ̆ ץ Repeated 

Start ꜚѿ Ḥ̆ Һץ ѿ ḤҬ̆ ץ Ӟ ץ

Ȃ 

 

19-13 Ḫ  

ᴰ ᴆ ᵬ ҍ ᴰ ᵌ̆ ҩ ̆ ReSTART

׆ ḱ ᴰ Ȃ 
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19.9.2 10bit  

10bit Һ̆ ѿҩ ׆№ ̂11110_A9_A8̃ ᴰ ᵝ̂ /R W̃̆

ԋҩ ▼ᵩ׆ ̂A7~A0̃Ȃңҩ ̆Ῥ ᴰ Ȃ 

Һ ׆ Ώ῀  

ῖ 10bit ̆Һ ׆ Ώ῀ Ҋ Ȃ 

 

19-14 10bit ЇӀ ה  ῇ  

 

1ȁҺ START  

2ȁҺ ѿҩ׆ ץ̆ 11110 ̆ 2bit׆ ᵝ̆ץ R/W ᵝ̆

R/Wᵝҹ 0 

3ȁҺ ׆ ACK 

4ȁҺ ԋҩ׆ ̆ ׆ ᵞ 8ᵝ 

5ȁҺ ׆ ACK 

6ȁҺ ׆ Ώ῀  

7ȁҺ ̆ STOP  

 

ᴆ ꜚ I2CҺ ᵬ Ҋ ̔ 
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MSPEN

MSPBUF

SEN

START

ACK

PEN STOP

MSPBUF

ACK

MSPBUF

 

19-15I2C ᴌ  

 

Һ ׆׆  

ῖ 10bit ̆Һ ׆׆ Ҋ Ȃ 

 

19-16 10bit ЇӀ הה  

 

1ȁ Һ START  

2ȁ Һ ѿ ׆ ̆ 5 ᵝ╠ 11110ȁ2 ᵝ׆ ᵝ 1 ᵝ R/W

ᵝ̆ R/Wᵝҹ 1 

3ȁ Һ ԋ ׆ ̆ ᵞ 8ᵝ  

4ȁ Һ ReSTART  
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5ȁ Һ Ῥ ѿ ׆ ̆ R/Wҹ ҹ 0 

6ȁ MSPCON.RCENҹ 1̆Һ ҹ  

7ȁ Һ ѿ 8 ᵝ ̆ 9 ҩ SCL ׆ ACK,׆ Ҋѿ

8ᵝ  

8ȁ Һ ѿҩ ̆ 9ҩ SCL ׆ NACK 

9ȁ Һ STOP  

 

ᴆ ꜚ I2C ᵬ Ҋ ̔ 

MSPEN

SEN

START

ACK

MSPBUF

ACK

MSPBUF

R/

W=1

MSPBUF

R/W=0

PEN STOP

ACK RCEN

ACK

NACK

 

19-17I2C ᴌ  

 

ᴰ ̂ ̃ 

ῖ Ώ Ҋ Ȃ Һ Ҭ Һ̆ ץ Repeated 

Start ꜚѿ Ḥ̆ Һץ ѿ ḤҬ̆ ץ Ӟ ץ
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Ȃ 

S
Sl ave Addr ess

1st  7bi t s
R/ W A1

Sl ave Addr ess
2nd byt e

A2

(write)

DATA A DATA A

Sr
Sl ave Addr ess

1st  7bi t s
R/ W

(read)

A DATA A DATA A P

 

19-18I2C ᴌ  

 

ᴰ ᴆ ᵬ ҍ ᴰ ᵌ̆ ҩ ̆ ReSTART

1st׆ ḱ ᴰ Ȃ 

 

19.9.3 DMA 

I2CҺ DMĂ ̆ I2C ̂APBCLK̃ᶏ ’Ҋ̆

ᶏ DMAⱳ Ȃ 

 

Һ ᶏ DMA ׆ Ώ῀  

Һ ᶏ DMA ̆ ׆ ῤ ԊᾢΏ῀RAMҬ̆

DMA ₮ Ȃ ᴆ Ԋᾢ DMA ҹ I2C_TXȂ 

DMAEN=1 ’Ҋ M̆SPEN ᵝ̆ MSPBUFҹ Ĭ2C ֟ DMA

̆DMA RAMҬ Ώ῀ MSPBUF̆ I2C ꜚ ᵝ SEN֟

START ̆ ̂ ѿҩ ׆ ̃ȂDMA Ҋ̆I2C Ҍ

̆ ᴆ Ḡ RAMҬ Ȃ 

ҩ Ĭ2C ׆ ACK̆ ACK ↕֟ DMA ̆ ⌠ NACK

↕֟ NACKҬ ̆ ҌῬ֟ DMA Ȃ 

DMA ̆֟ DMAᴰ Ҭ ̆ ץ ᴆ ᵝPEN֟ STOP

̆Ӟ ץ I2C ᴆ DMA ᴰ Ḥ ꜚ ᵝ PEN ֟ STOP Ȃ ץ

AUTOEND Ȃ 

 

Һ ᶏ DMA Ҋ ̔ 
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ᶏ DMAῃ ᶏ

DMA ῏

I 2C ῏
̂MSP_BRGȁ
MSP_TI MI NGȁ

TI MEOUT̃

ᶏ DMA ᶏ

ᴆ ꜚ
SEN̆ ֟ START

ꜚ֟ DMA

DMA MSPBUFΏ῀
̆ ꜚ
₮̆ ῀

׆

ENDaut o_end==1̙

ѿ
ᴆ ꜚ
NACK

ꜚ ᵝPEN
֟ P

END

RACK
ACKSTAҬ
̆Ả DMA

END

 

19-19 I2CӀ DMA  
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Һ ᶏ DMA׆׆  

Ҋ̆׆ ᴆ Ȃ ᴆ Ԋᾢ DMA ҹ I2C_RXȂ 

ᴆ ᾢ ׆ ̆ MSP_DMAEN=1̆ ᶏ DMA ̆I2C ꜚ ῀

̆ ҩ ֟ DMA ̆ DMA MSPBUFῤ ̆ ׆

ACKȂ 

DMAᴰ ⌠ D̆MA ᴰ I2C NACKȂ AUTOEND

̆ ץ ᴆ ᴆ ᵝ PEN֟ STOP Ȃ 

 

̔ I2CҺ DMA ̆ Ҍ AUTOEND DMAᴰ

̂CHxTSIZẼ Ҋ D̆MA ᴪ ≢Ȃ AUTOEND=0 ̆ ҹCHxTSIZE+1̕

AUTOEND=1 ̆ ҹCHxTSIZEȂ 

 

Һ ᶏ DMA Ҋ ̔ 
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ᶏ DMAῃ ᶏ

DMA ῏

I 2C ῏
̂MSP_BRGȁ
MSP_TI MI NGȁ

TI MEOUT̃

CPU SEN̆ ֟
START ̆

֟ SҬ

MSPBUFΏ῀׆
̂ ̃̆ ꜚ ₮
̆ ꜚ ׆῀ ᶫ

̆ ֟ Ҭ

ᴆ ꜚ ᵝRCNE
ꜚ ̆

ꜚ ACK

ѿ

ᴆ ꜚ ᵝRCEN
ACKMŎ
ѿ

NACK

aut o_end==1? END

ꜚ ᵝPEN̆
̆

ᵝP

END

ᶏ DMA ᶏ
̆ I 2C
DMAⱳ ᶏ

 

19-20 I2CӀ DMA  
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19.9.4 SCL ЃSlave Clock StretchingЄ 

I2C ᵞ ׆ ᵞ SCL Һ Ả ḤȂI2CҺ ѿ ̆

ҩ ᵝ ̆Һ SCL ̆ ꜚ ҉ SCL

̆ Ҍ ̆ ׆ SCL ̆Һ ᴪ SCL ̆ ⌠ SCL

ҹ ̆ ᵬȂ 

 

̔Һ ѿҩ SCL҉ SCL Ȃ 

 

19.9.5 ┼ 

I2CҺ ԅ └̆ ׆ ᵞSCL Ḥ ’Ҋ̆֟

Ҭ IDLE Ȃ 

Һ ⌠SCL ῒ̆ῤ Һ̆ SCL 4096ҩSCL

Ẋ̆ ҹ100K ↕̆ 40ms̆ 400K ↕̆ 10msȂ 

12bit TIMEOUT ̆ ᴆ ץ Ȃ ᴆ MSPENҹ0 ’Ҋ

TIMEOUT ̆ ᵝṿҹ0xFFF̆ 4096*TSCL ̆ ⌠SCL

̆TIMEOUT Ҋ ⁞̆ ⌠0 ̆ Ả ̆TIMEOUT ᵝ⌠0xFFF̆

Ҭ Ȃ ḱ TIMEOUT∆ ṿ̆ ץ Ȃ 

TSCL_STRETCHING_TIMEOUT=TIMEOUT[11:0] * TSCL 

 

TIMEOUTҬ ̆ ᴆ ᵝI2C Ȃ 

 

ⱳ ץ ῏ ̆ ῏ ᴆ ̆ ᴆӞ ץ SCL ∞

ᴋ ∞‗Ȃ 

 

19.9.6  

I2C Һ ᶫԅ ̆ᾛ ӈ SCL ᵞ ȁ

̆SDA Ḡ Ȃ 

MSPBRG ץ SCL ᵞ ̆ SDAHD ץ SDA

SCL ‖ Ḡ Ḡ Ȃ 
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SCL

TBRG_LOW

SDA

TSCL

TSDA_SETUP

TBRG_HIGH

TSDA_HOLD
 

19-21Ӏ ┼ 

҉ Ҭ̆TSCLҹ Ḥ ̆ ҩ ץ ҊῈץ ̔ 

TSCL = TBRG_LOW+ TBRG_HIGH 

TSDA_SETUP = TBRG_LOWï TSDA_HOLD 

 

̆ Ҭ MSPBGRHȁMSPBRGL SDAHD Ҋץ ̆ ֓

̔ 

MSPBRGH>= 2 

MSPBRGL >=2 

MSPBRGL-1>= SDAHD >=1 

TIMEOUT >= 1 
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19.10 I2Cה ꜗ  

I2C׆ ᵬҌ ̆ ץ ᴡ Ҋ Ȃ 

׆ 1 ̆֟ Ҭ CPU ̆ CPU ╠ ᴆ ץ SCL

ᵞ̂ ᴆ └ᶏ ̃̆ ̆ Ả ⌠ SCL Ȃ ACK̆

ACK P Ḥ Sr ḤȂ 

׆ 1 ̆֟ Ҭ CPŬ ᴆ ᵞ SCLפҺ ̆CPU Ҭ ‰

Ҋѿ Ῥ SCL̆Һ SCLᶏ׆ Ȃ 

ה 19.10.1  

SSPCON.A10EN ׆̆ ץ 7bit 10bit Ȃ׆

SLAVE_ADDR ӈȂ 

ԍ 10bit׆ ̆ SSPCON.A10EN=1 ’Ҋ̆ 1st ץ 11110 ̆

↕ ADDR_ERROR Ȃ SSPCON.A10EN=0 ’Ҋ̆ ׆ ⌠ԅ 11110

̆Ӟᴪ ᵝ ADDR_ERROR Ȃ 

 

ה 19.10.2  

ᵬ ̔ 

 ̧ ׆ ⌠ ̂R/W=1̃̆ ACK̆֟ Ҭ  

 ̧ ԍR/W=1̆ ᴆ ꜚ SCL ׆̆ ῀  

 ̧ ᴆ Ҭ ̆ R/W ̆ ׆  

 ̧ ᴆ Ώ῀SSPBUF 

 ̧ ᴆ ꜚ SCL 

 ̧ SCL⌠ ̆SSPBUF ᵝ ₮⌠SDA  

 ̧ ACK ֟ Ҭ  

 ̧ ⌠ ⌠STOP ̆ ⌠Һ NACK 

 

Ҋ ѿҩῖ ׆ ̔ 
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A7 A6 A1

R/W=1

ACK
D7 D6 D0 ACK D7 D6 D0

ACK

1 92 8 1 9 1 9

S

SDA

SCL

PCPU Ҭ ̆

SCLḠ ᵞ

ᴆΏSSPBUF

ᴆ Ҭ

ᴆΏSSPBUF

ᴆ Ҭ

SSPIF

BF

ᴆ ꜚ SCL ᴆ ꜚ SCL

 

ה19-22  

׆ Ҭ̆ ׆ ⌠ ̆ADM ᵝ̆ Ҍᴪ Ώ῀SSPBUF̆

BF Ҍᴪ ᵝȂ ᴆ ꜚ ᵞSCLḤ ᴆΏ῀SSPBUF̆ ᴆΏSSPBUF BF ᵝ̆

ᴆ SCLȂ 

 

ה 19.10.3  

ᵬ ̔ 

 ̧ ׆ ⌠ ̂R/W=0̃̆ ACK̆֟ Ҭ  

 ̧ ԍR/W=0̆ ᴆ ꜚ SCL ׆̆ Ḡ  

 ̧ ᴆ Ҭ ̆ R/W ̆ ׆  

 ̧ ᴆ SSPBUF ᴆ ꜚ SCL̆  

 ̧ Һ ⌠ ̆ ᴆ ᵝBF  

 ̧ ׆ ACK̆ ֟ Ҭ  

 ̧ ᴆ ꜚ SCL ̂SCLSEN=1̃ 

 ̧ ᴆ Ҭ ̆ SSPBUF̆ ᴆ ꜚ BF  

 ̧ ᴆ ꜚ SCL 

 ̧ ⌠ ⌠STOP ̆ ᴆ ACKEN 0 

 

Ҋ ѿҩῖ ׆ ̂SCLSEN=1̃̔ 
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ᴆΏSSPBUF

ᴆ Ҭ

A7 A6 A1

R/W=0

ACK
D7 D6 D0 ACK D7 D6 D0

ACK

1 92 8 1 9 1 9

S

SDA

SCL

PCPU Ҭ ̆

SCLḠ ᵞ

SSPIF

BF

CPU Ҭ ̆

SCLḠ ᵞ

ᴆΏSSPBUF

ᴆ Ҭ

 

ה19-23  

 

׆ Ҭ̆׆ ᾢ ⌠ ̆ ’Ҋ̆ADM ᵝ̆ Ώ῀

SSPBUF ᵝBF ̆ ᴆ ᵞSCLȂ ᴆ SSPBUF ̆BF ꜚ ̆ ᴆ

SCL̆ ץ Ȃ 

 

׆̔ Ҭ ᴪ Ώ῀SSPBUF BF ᵝ̆ ᴆ SSPBUF BF

SCLȂ ׆ Ҭ Ҍᴪ Ώ῀SSPBUF ӞҌᴪ ᵝBF Ȃ 

 

׆ ץ ꜚ Ḥ Һꜚ ḤȂ 

Һ ҺꜚҊ STOP̆↕׆ ꜚ ḤȂ ̆ ᴆ Ҭ Ҭ ACKEN

׆↕̆ Ҋѿҩ ̆ NACK̆Һ NACK Ҋ STOP

ḤȂ 

 

׆ SCL  

I2C׆ ᶏ SCL ̂slave clock stretching̃̆ᵖ ᴆ ῏ץ ҩⱳ ̂SCLSEN

ץ̃ Ҍ ׆ SCL Һ Ȃ 

SCL ᶏ ’Ҋ̆ ̆ ᴆ SCL ‖ ̆

BF Ȃ Ҭ₮ ԅ ₮̆SSPOV ᵝ̆ ᴆ NACK̆ ғSCLҌῬ

ḂҺץ̆ Ҋ STOP̕SSPOV ᵝ ’Ҋ̆ ᴆ STOP ᵝ̆Ῥ

‖ BF Ȃ 

 

₮ 

׆ ‖ ̂BF=1̃ ̆ ⌠ ̆↕ ₮̆SSPOV ᵝȂ

‖ Ҭ Ȃ ׆ ῏ ԅSCL ⱳ ’Ҋ̆

₮Ȃ 
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Ҋ SCLSEN=0 ’Ҋ ₮ ̔ 

ᴆΏSSPBUF

ᴆ Ҭ

A7 A6 A1

R/W=0

ACK
D7 D6 D0 ACK D7 D6 D0

ACK

1 92 8 1 9 1 9

S

SDA

SCL

P

SSPIF

BF

SSPOV

 

ה19-24 ЃSCLSEN=0Ї ₴Є 

 

 

ה 19.10.4 ᵤꜗ  

ԍI2C׆ Ҍ ᵬ̆ ץ ᴡ Ҋ MCUȂ 

I2C׆ START ȁ Ȃ 

 

ᴆ ̔ 

 ̧ ῏ I2CҺ  

 ̧ ׆  

 ̧ Ԋᴆ̆ SEȁADME BFEҬ ᶏ  

 ̧ GPIOҹI2Cⱳ  

 ̧ ᵝSSPEN̆ ꜚI2C׆  

 ̧ ῀ᴡ  

 ̧ Ԋᴆ⌠ ̆ ᴆ ̆ I2C ᴰ  

 

19.10.5 DMA 

I2C׆ DMA ᵬ̆ ̆ I2C ̂APBCLK̃ᶏ ’Ҋ

DMA ᵬȂ ԍ֟ DMA DMA Ȃ 

 

׆ ᶏ DMA  

I2C׆ ⌠ ̆֟ ADMҬ ̆ ᴆ Ҭ ̆ ⌠ R/Wᵝ̆

ҹ 0 Һ ‰ ׆ Ώ῀ Ȃ ᴆ ץ DMA ҹ I2C_RX̆ ᶏ I2C

׆ DMAEN̕ ׆ ѿҩ ̆ ֟ DMA ̆ DMA SSPBUFȂ 
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DMA׆ ң ̔ 

1̃ ᴰ ⌠ DMA ̆Һ Ҋ ԅ STOP ̆ ᴆ STOPҬ

Һꜚ ’̕ 

2̃ ᴰ ⌠ DMA ̆ᵖ ԍ DMA ׆ ACK ֟ ̆ ץ ᴆ

DMAᴰ Ҭ ̆ ACKEN ̆ ׆ ᴪ Ҋѿҩ ̆ NACK̆

ḤȂ 

 

׆ ᶏ DMA Ҋ ̔ 
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19-25 I2Cה DMA  

 

׆ ᶏ DMA  

I2C׆ ⌠ ̆֟ ADMҬ ̆ ᴆ Ҭ ̆ ⌠ R/Wᵝ̆

ҹ 1 Һ ‰ ׆׆ ₮ Ȃ ᴆ ᾢ SSPBUF BF ̆

DMA ҹ I2C_TX̆ ᶏ I2C ׆ DMAEN̕ ׆ SSPBUF ҹ ̆

⌠Һ
̆ғ
ⱳ

ADMҬ ̆
R/ Wβ ҹ0

DMA ҹ
̆ DMA ῏
̆DMA
ᶏ

ᶏ ׆

ᶏ I 2C׆
DMAEN

ѿ ̆
DMA ꜚ

⌠ DMA ⌠STOP

֟ P Ҭ

END

DMAD Ҭ
̆ΏACKENҹ0

ѿ
̆ NACK

END
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֟ DMA ̆ DMAΏ῀ SSPBUFȂ 

Һ NACK ᵬȂ ԍ DMA ᴰ ̆ ԍ DMA

ҌῬ I2C ׆̆ ѿ ᵞ SCL̆ ⌠ ᴆ῏ I2C׆ Ȃ 

 

׆ ᶏ DMA Ҋ ̔ 

 

19-26 I2Cה DMA  

 

⌠Һ
̆ғ
ⱳ

ADMҬ ̆
R/ Wβ ҹ0

DMA ҹ
̆ DMA ῏
̆DMA
ᶏ

ᶏ ׆

ᶏ I 2C׆
DMAEN

ѿ ̆
DMA ꜚ

⌠ DMA ⌠STOP

֟ P Ҭ

END

DMAD Ҭ
̆ΏACKENҹ0

ѿ
̆ NACK

END
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ה 19.10.6  

ԍ׆ ᶏ SCL ̆ ѿ֓ SDA Ḡ

└̆ SCL ῃ Һ └Ȃ 

׆ └ Ҋ Ȃ I2C S̆DA ԍ SCLҊ Ḡ ҹ 0ns̆

׆ ᶏ SCL Ҋ Ȃᵖ ⌠ ҉ SCL Ҋ ̆ҹ

ԅ Ḡ ̆ SDA ₮҉ ⱴ῀ ԍ 300ns RC Ȃ ҩ ֽ ⱴ

I2C׆ SDA ₮҉̂SSP_SDAÕ 

SCL

>300ns

extra delay

SDA

 

19-27 SDA ₴  
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19.11  

offset    

I2C( :0x40012400) 

0x00000000 
I2CҺ  

̂I2C Master Config Register̃ 
I2C_MSPCFGR 

0x00000004 
I2CҺ └  

̂I2C Master Control Register̃ 
I2C_MSPCR 

0x00000008 
I2CҺ Ҭ ᶏ  

̂I2C Master Intterupt Enable Register̃ 
I2C_MSPIER 

0x0000000C 
I2CҺ Ҭ  

̂I2C Master Interrupt Status Register̃ 
I2C_MSPISR 

0x00000010 
I2CҺ  

̂I2C Master Status Register̃ 
I2C_MSPSR 

0x00000014 
I2CҺ  

̂I2C Master Baud rate Generator Register̃ 
I2C_MSPBGR 

0x00000018 
I2CҺ  

̂I2C Master transfer Buffer̃ 
I2C_MSPBUF 

0x0000001C 
I2CҺ └  

̂I2C Master Timing Control Register̃ 
I2C_MSPTCR 

0x00000020 
I2CҺ  

̂I2C Master Time-Out Register̃ 
I2C_MSPTOR 

0x00000024 
I2C׆ └  

̂I2C Slave Control Register̃ 
I2C_SSPCR 

0x00000028 
I2C׆ Ҭ ᶏ  

̂I2C Slave Interrupt Enable Register̃ 
I2C_SSPIER 

0x0000002C 
I2C׆ Ҭ  

̂I2C Slave Interrupt Status Register̃ 
I2C_SSPISR 

0x00000030 
I2C׆  

̂I2C Slave Status Register̃ 
I2C_SSPSR 

0x00000034 
I2C׆  

̂I2C Slave transfer Buffer̃ 
I2C_SSPBUF 

0x00000038 
I2C׆  

̂I2C Slave Address Register̃ 
I2C_SSPADR 

 

19.11.1 I2CӀ ЃI2C_MSPCFGRЄ 

 I2C_MSPCFGR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
AUTOEN

D 
MSP_D
MAEN 

ᵝ  U-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
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ᵝ  - TOEN MSPEN 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:18 - RFU̔ ̆ ҹ 0 

17 AUTOEND 

Һ DMA ꜚ  (DMA automatic transfer end) 

1̔DMA ᴰ ̆ ꜚ STOP  

0̔DMA ᴰ ̆ ᴆ  

16 MSP_DMAEN 

Һ DMAᶏ  (Master DMA enable) 

0̔῏ DMAⱳ  

1̔ᶏ DMAⱳ  

15:2 - RFU̔ ̆ ҹ 0 

1 TOEN 

SCL ᵞ ᶏ  (Time Out enable) 

1̔ᶏ ⱳ ̆ MSPTO ӈ 

0̔῏ ⱳ  

0 MSPEN 

I2CҺ ᶏ └ᵝ (Master enable) 

1̔I2CҺ ᶏ  

0̔I2CҺ  

 

19.11.2 I2CӀ ┼ ЃI2C_MSPCRЄ 

 I2C_MSPCR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - RCEN PEN RSEN SEN 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - RFU̔ ̆ ҹ 0 

3 RCEN 

Һ Ҋ̆ ᶏ ᵝ (Receive enable) 

1̔Һ ᶏ  

0̔  

Һ ḤҬ̆ ᴆ ̆ ᵝ RCEN ᴰ

℗ ҹҺ ̆ ץ ԍ׆ Ȃ

RCNE ҬḠ ҹ 1̆ ⌠ ᴆ ᵝ PEN STOP

Ȃ 

2 PEN 
STOP ֟ ᶏ └ᵝ̆ ᴆΏ 1 STOP ̆

ᴆ ꜚ  (Stop Enable) 

1 RSEN 
Repeated START ֟ ᶏ └ᵝ̆ ᴆΏ1 Repeated 

START ̆ ᴆ ꜚ  (Repeated Start 
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ᵝ  ꜛ  ⱳ  

Enable) 

0 SEN 
START ֟ ᶏ └ᵝ̆ ᴆΏ 1 START ̆

ᴆ ꜚ  (Start Enable) 

 

19.11.3 I2CӀ Ҳ ᶕ ЃI2C_MSPIERЄ 

 I2C_MSPIER 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - WCOLE OVTE SE PE NACKE TXIE RXIE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6 WCOLE 

WCOLҬ ᶏ  (Write collision interrupt enable) 

1̔ᾛ Ώ‖ Ҭ  

0̔ Ώ‖ Ҭ  

5 OVTE 

SCL Ҭ ᶏ  (SCL overtime enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

4 SE 

START Ҭ ᶏ  (Start interrupt enable) 

1̔ᾛ START Ҭ  

0̔ START Ҭ  

3 PE 

STOP Ҭ ᶏ  (Stop interrupt enable) 

1̔ᾛ STOP Ҭ  

0̔ STOP Ҭ  

2 NACKE 

Һ Ҋ NACK Ҭ ᶏ  (Non-ACK interrupt 

enable) 

1̔ᾛ ⌠ NACK֟ Ҭ  

0̔ ֟ NACKҬ  

1 TXIE 

I2CҺ Ҭ ᶏ (Trasnmit done interrupt enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

0 RXIE 

I2CҺ Ҭ ᶏ (Receive done interrupt enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  
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19.11.4 I2CӀ Ҳ ЃI2C_MSPISRЄ 

 I2C_MSPISR 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - WCOL OVT S P ACKSTA TXIF RXIF 

ᵝ  U-0 R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6 WCOL 

Ώ‖ ᵝ M̆CU START ѿ

Ώӊ Ώ MSPBUF̆ ↕ Ώ‖ ̕ ᴆ ᵝ̆ ᴆΏ 1

(Write Collision Interrupt Flag,write 1 to clear) 

1̔ Ώ‖  

0̔ ‖  

5 OVT 

SCL Ҭ ֽ̆ TOEN ҹ 1 ᵬ(SCL OverTime 

Interrupt Flag) 

1̔ SCL  

0̔ SCL  

4 S 
START Ҭ ̆ ᴆ ᵝ̆ ᴆ (Start 

Interrupt flag) 

3 P 
STOP Ҭ ̆ ᴆ ᵝ̆ ᴆ (Stop 

interrupt flag) 

2 ACKSTA 

Һ Ҋ̆ ׆ Ḥ ̕ Һ ⌠

NACK̆ ֟ץ Ҭ ̕ ᴆ ᵝ̆ ᴆΏ 1 Ȃ
(Acknowledge Status Flag ,write 1 to clear) 

׆1̔ NACK 

׆0̔ ACK 

1 TXIF 

I2CҺ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 (Trasnmit 

done interrupt flag,write 1 to clear) 

Һ ׆ ACK NACK ᵝȂ 

0 RXIF 

I2CҺ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 (Receive 

done interrupt flag,write 1 to clear) 

Һ ACK NACK ᵝȂ 

 

19.11.5 I2CӀ ЃI2C_MSPSRЄ 

 I2C_MSPSR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - BUSY RW - BF - ACKMO 

ᵝ  U-0 R-0 R-0 U-0 R-0 U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:6 - RFU̔ ̆ ҹ 0 

5 BUSY 

I2C Ḥ ᵝ (Busy) 

1̔ ԍ Ώ ̆ ᴰ ̆ 

0̔ ᴰ  

4 RW 

I2Cᴰ ᵝ (Read/Write) 

1̔Һ ׆׆  

0̔Һ ׆ Ώ῀  

3 - RFU̔ ̆ ҹ 0 

2 BF 

‖ ᵝ (Buffer Full) 

̔ 

1̔ ̆MSPBUF  

0̔ ̆MSPBUF  

̔ 

1̔ ̆MSPBUF  

0̔ ̆MSPBUF  

1 - RFU̔ ̆ ҹ 0 

0 ACKMO 

Һ Ҋ̆Һ Ḥ  (Ack Master output) 

1̔Һ NACK 

0̔Һ ACK 

 

̔ P ’Ҋ̆ ᴆ ᵝ
ACKMO 

 

19.11.6 I2CӀ ЃI2C_MSPBGRЄ 

 I2C_MSPBGR 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
MSPBR
GH[8] 

ᵝ  U-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  MSPBRGH[7:0] 

ᵝ  R/W-0001 0011 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
MSPBR
GL[8] 

ᵝ  U-0 R/W-0 
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ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MSPBRGL[7:0] 

ᵝ  R/W-0001 0011 

 

ᵝ  ꜛ  ⱳ  

31:25 - RFU̔ ̆ ҹ 0 

24:16 MSPBRGH 
Һ SCL ץ̆ I2C ᵬ  

(Master SCL High level length) 

15:9 - RFU̔ ̆ ҹ 0 

8:0 MSPBRGL 
Һ SCL ᵞ ץ̆ I2C ᵬ  

(Master SCL Low level length) 
 

19.11.7 I2CӀ ЃI2C_MSPBUFЄ 

 I2C_MSPBUF 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MSPBUF 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 MSPBUF 

MSPBUF[7:0]̔ Ώ MSPBUF ᵬ Ȃ

̆ MSPBUF Ώ ᵬ̆ Ӟ ῀ ᵝ

(MSPSR)̕ ̆MSPBUFҍ MSPSR ‖ ̆

₮ ҹ MSPBUF Ȃ ѿҩ ̆MSPSR

῀MSPBUF̆ ᵝ I2CIFȂMSPSRҌ

̆ Ȃ 

(Master data Buffer) 
 

19.11.8 I2CӀ ┼ ЃI2C_MSPTCRЄ 

 I2C_MSPTCR 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
SDAHD[

8] 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SDAHD[7:0] 

ᵝ  R/W-0000 1010 

 

ᵝ  ꜛ  ⱳ  

31:9 - RFU̔ ̆ ҹ 0 

8:0 SDAHD 

ӈ SDA ԍ SCLҊ Ḡ ץ̆ I2C ᵬ

 

(SDA hold delay) 

̔ ṿҹ 1̆ ṿҹ MSPBRGL 

 

19.11.9 I2CӀ ЃI2C_MSPTORЄ 

 I2C_MSPTOR 

Offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - TIMEOUT[11:8] 

ᵝ  U-0 R/W-1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TIMEOUT[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 TIMEOUT 

ӈ׆ SCLᵞ ̆ ᴆ ץ MSPEN=0

’Ҋ Ώ (SCL stretching Time Out) 

TSCL_STRETCHING_TIMEOUT=TIMEOUT[11:0] * TSCL 
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19.11.10 I2Cה ┼ ЃI2C_SSPCRЄ 

 I2C_SSPCR 

Offset 0x00000024 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-00000000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-00000000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
SCLSE

N 
SSP_D
MAEN 

ᵝ  U-00000000 R/W-1 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - ACKEN 
SDAO_
DLYEN 

SCLI_A
NFEN 

A10EN SSPEN 

ᵝ  U-0 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9 SCLSEN 

I2C׆ ᶏ  (SCL Stretching Enable) 

0̔ slave clock stretching 

1̔ᶏ slave clock stretching 

̔ ׆ ᶏ DMA Ḥ ̆ SCLCEN 1 

8 SSP_DMAEN 

I2C׆ DMAᶏ  (Slave DMA enable) 

1̔ᶏ DMAⱳ  

0̔῏ DMAⱳ  

7:5 - RFU̔ ̆ ҹ 0 

4 ACKEN 

ACKᶏ ᵝ̔(Slave Ack Enable) 

1 = slave ACK 

0 = slaveҌ ACK 

3 SDAO_DLYEN 

SDA׆ ₮ ᶏ  (SDA output delay enable) 

0̔bypass׆ SDA ₮  

1̔ᶏ ׆ SDA ₮  

2 SCLI_ANFEN 

SCL׆ ῀ ᶏ  (SCL input analog filter enable) 

0̔bypass  

1̔ᶏ  

1 A10EN 

10ᵝ ᶏ ̔(10bit Slave address enable) 

1 = slaveᶏ 10bit address 

0 = slaveᶏ 7bit address 

0 SSPEN 

I2C׆ ᶏ ᵝ (Slave enable) 

1̔ᶏ I2C׆  

0̔῏ I2C׆  
 

 

19.11.11 I2Cה Ҳ ᶕ ЃI2C_SSPIERЄ 

 I2C_SSPIER 

Offset 0x00000028 
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 I2C_SSPIER 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ADEE SE PE WCOLE 
SSPOV

E 
ADME TXIE RXIE 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7 ADEE ׆ Ҭ ᶏ ̆1  (Address Error Enable) 

6 SE StartҬ ᶏ ̆1  (Start interrupt enable) 

5 PE StopҬ ᶏ ̆1  (Stop interrupt enable) 

4 WCOLE WCOLҬ ᶏ ̆1  (Write Collision Enable) 

3 SSPOVE SSPOVҬ ᶏ ̆1  (Slave Buffer Overflow Enable) 

2 ADME ׆ Ҭ ᶏ ̆1  (Address Match Enable) 

1 TXIE Ҭ ᶏ ̆1  (Transmit interrupt enable) 

0 RXIE Ҭ ᶏ ̆1  (Receive interrupt enable) 
 

19.11.12 I2Cה Ҳ ЃI2C_SSPISRЄ 

 I2C_SSPISR 

Offset 0x0000002C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ADE S P WCOL SSPOV ADM TXIF RXIF 

ᵝ  R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7 ADE 

׆ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Address Error 

flag,write 1 to clear) 

7ᵝ ’Ҋ ⌠ 11110 ̆ 10ᵝ
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ᵝ  ꜛ  ⱳ  

’Ҋ ѿҩ Ҍץ 11110 ̆ ADEE 

6 S 
⌠ start ̆ ᴆ ᵝ̆ ᴆ ꜚ  (Start 
flag) 

5 P 
⌠ stop ̆ ᴆ ᵝ̆ ᴆ ꜚ  (Stop 

flag) 

4 WCOL 

Ώ‖ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Write Collision flag, 
write 1 to clear) 

1̔ BF=1 ’Ҋ̆ ᴆ SSPBUFΏ῀  

0̔ Ώ῀‖  

WCOL ̆ ҡ  

3 SSPOV 

SSPBUF ₮ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Slave buffer 

overflow flag,write 1 to clear) 

1̔ BF=1 ’Ҋ̆׆ ⌠  

0̔ ₮ 

׆ ᶏ SCL ̆Ҍᴪ₮ ₮ ’̕

SSPOV SCLSEN=0 ’Ҋ ᵝȂ 

2 ADM 

׆ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Address 
Matched flag ,write 1 to clear) 

1̔ ⌠ 7bit 10bit ҍ SLAVE_ADDR ῤ ѿ

 

0̔ ⌠ ҍ SLAVE_ADDRҌѿ  

1 TXIF 
I2C׆ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Transmit 

interrupt flag,write 1 to clear)  

0 RXIF 
I2C׆ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Receive 

interrupt flağ write 1 to clear) 
 

19.11.13 I2Cה ЃI2C_SSPSRЄ 

 I2C_SSPSR 

Offset 0x00000030 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - BUSY RW DA BF 

ᵝ  U-0 R-0 R-0 R-0 R-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - RFU̔ ̆ ҹ 0 

3 BUSY 

׆ Ḥ  (Busy) 

׆1̔ Ҭ 

׆0̔  
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ᵝ  ꜛ  ⱳ  

2 RW 

Ώ  (Read/Write) 

1̔slave ⌠ R/W=1̆ slave master 

0̔slave ԍ  

1 DA 

data/address  

1̔҉ѿ ⌠  

0̔҉ѿ ⌠  

0 BF 

׆ ‖  (Buffer Full flag) 

1̔SSPBUF  

0̔SSPBUF  
 

19.11.14 I2Cה ЃI2C_SSPBUFЄ 

 I2C_SSPBUF 

Offset 0x00000034 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SSPBUF 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 SSPBUF 

SSPBUF[7:0]̔ Ώ SSPBUF ᵬ Ȃ ̆

SSPBUF Ώ ᵬ̆ Ӟ ῀ ᵝ

(SSPSR)̕ ̆SSPBUFҍ SSPSR ‖ ̆

₮ ҹ SSPBUF Ȃ ѿҩ S̆SPSR

῀ SSPBUF̆ ᵝ I2CIFȂSSPSRҌ

̆  
(Slave Buffer) 

 

19.11.15 I2Cה ЃI2C_SSPADRЄ 

 I2C_SSPADR 

Offset 0x00000038 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 
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 I2C_SSPADR 

ᵝ  - SSPADDR[9:8] 

ᵝ  U-0 R/W-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SSPADDR[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9:0 SSPADDR 

׆  (Slave Address) 

A10EN = 1 10β  

A10EN = 0 ֽ ᵞ 7ᵝ  
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20 UART 

20.1  

UARTұ Ḥ Ҋ 

 ̧ ᴆ  

 ̧ 4 ̂UART0, UART1, UART4, UART5̃ 

 ̧ ῃ Ḥ  

 ̧ UARTΐ / Ҭ ̆  

 ̧ ̆ 6ȁ7ȁ8ȁ9bits 

 ̧ Ả ᵝ- 1ҩẢ ᵝ 2ҩẢ ᵝ 

 ̧ ҹ └ ₮ⱳ ̆ғ ̆  

 ̧ DMA 

 ̧ └ 
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20.2  

Transmit buffer

(TXREG)

Receive buffer

(RXREG)

APB bus

Receive shift regTransmit shift regUART_TX

UART_RX

Transmit control Receive control

Control registers

Interrupt and 

status registers

Sampling clock and 

transmit clock

Baud rate generation 

registers

 

20-1 UART  
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20.3 ӎ 

UART ᶏ 2ҩ ҍ ᴆ Ḥ̆ ҩ UART Ḥ ⌠Ҍ GPIO҉Ȃ 

Ҋ ҹ FM33LC0x6 ῏  

 UARTx  ⱳ  

PA2 PA13 
UART0 

UART0_RX  

PA3 PA14 UART0_TX  

PC2 PB13 
UART1 

UART1_RX  

PC3 PB14 UART1_TX  

PA0 PB2 
UART4 

UART4_RX  

PA1 PB3 UART4_TX  

PC4 PD0 
UART5 

UART5_RX  

PC5 PD1 UART5_TX  

 

Ҋ ҹ FM33LG0x6 ῏  

 UARTx  ⱳ  

PA2 PA13 
UART0 

UART0_RX  

PA3 PA14 UART0_TX  

PC2 PB13 
UART1 

UART1_RX  

PC3 PB14 UART1_TX  

PA0 PB2 
UART4 

UART4_RX  

PA1 PB3 UART4_TX  

PC4 PD0 
UART5 

UART5_RX  

PC5 PD1 UART5_TX  

20-1 UART ∆  

UARTⱳ ⌠ ҩ ҉ ̔ 

 ̧ PA2 PA13 ҹ ⱳ  

ü PA2҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ PC2 PB13 ҹ ⱳ  

ü PA2҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ PC4 PD0 ҹ ⱳ  

ü PC4҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ PA0 PB2 ҹ ⱳ  

ü PA0҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ UART ⱳ ⌠ ҩGPIO҉ ̆ ֓ ᴪ  
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20.4 UART ⅎ 

FM33L0xx ԅ Ҍ UART̂LPUART̃̆ῒ Ҋ ̔ 

UART  UART0/1 UART4/5 LPUART0/1 

DMA  Y Y Y 

/ῃ  Y Y Y 

 Y Y - 

̂ ᵬ ԍ ̃ Y - Y 

ᴡ  Y - Y 

 Y - - 

 Y - - 

 6ȁ7ȁ8ȁ9bits 

20-2 UART ∆  

 

20.5 UART  

UARTᴰ Ҋ Ȃ ҩ 1bit STARTᵝ 1bit STOPᵝ̆

ץ ҹ 6~9bits̆ ғ ץ ᵝȂ 

S
ta

rt

S
to

p

6~9bit data payload

0
~

1
b

it p
a

rity

 

20-2 UART  

UART ̆ UARTxCSR.PDSEL UARTxCSR.PARITY └Ȃ Ҋ

̔ 

PDSEL PARITY [1] 

00 
00 [Start | 7 bits data | Stop] 

01, 10 [Start | 7 bits data | Parity | Stop] 

01 
00 [Start | 8 bits data | Stop] 

01, 10 [Start | 8 bits data | Parity | Stop] 

10 
00 [Start | 9 bits data | Stop] 

01, 10 [Start | 9 bits data | Parity | Stop] 

11 
00 [Start | 6 bits data | Stop] 

01, 10 [Start | 6 bits data | Parity | Stop] 
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20-3 UART  

[1]̔Stopᵝ 1bit 2bit̆ STOPCFG ‗  

 

PDSEL ԍ ̆ Ḥ ҹȍ ᵝ+ ᵝ+ ᵝ+Ả ᵝȎȂ 
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20.6 ꜗ  

20.6.1  

UART0 UART1 ԅ ̔ 

 ̧ pclk ̆ ԍ APBCLKȂ CPU DMA UARTῤ

̆ ᶏ pclk 

 ̧ uclk ̆ ԅ ץ ԍ APBCLK̆ ץ ԍ RCHFȁSYSCLKȁRCMF̆

ԍ APBCLK ᵬȂ ᶏ uclk Ȃ 

 

Pclk uclk └ CMU ῤ ̆ UART Ḥ╠ CMU └

Ȃ 

̆ ᶏץ UART0 UART1 ᵬҌ ԍ APBCLK ̆ ֓

ᵬ APBCLK ҉ ̆UART ׅ ץ ᵬ ᵞ ҉̕ ̆CPU ᵬ

ᵞ ҉̆ӞҌ UARTץ ḤȂ 

҉ pclk uclkӊ ῏ ŭclk ץ ԍ ԍ pclkȂp ң

̆CPU DMA Ȃ 

 

ҍ UART0 UART1Ҍ ̆UART4 UART5 ̆ uclk=pclk̆UART

Ӟ ԍ APBCLK Ȃ 

 

20.6.2 ᵣ  

UART 16Ṑ ̆ ҩ bit Ҭ ᵝ ҈Ҭ ԋ ∞‗̆

ץ Ḥ └ ⱬȂ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

RXD line

Sample 

clock

sampled

1 baud duration
 

20-3ᵣ  

ᵝ ⌠ bitᵝ ∞‗ Ȃɒ ҈ 001 ↕̆∞‗ҹ 0̕ 011̆

↕∞‗ҹ 1Ȃ 
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ԍ UART ῀Ḥ 16Ṑ ̆ SPBRG Ҍ ԍ 16̆ UART ᵬ

16ṐȂ 

 

20.6.3  

Ҋ̆UART ұ Һ ѿҩ ᵝ (TSR)̆TSR ⱳ

ҩ ᵝ ₮Ȃ ᾢΏ⌠ ‖ ҬȂ ᴆ ᵝ TXEN ̆ ‖

̆UART ‖ ῀ TSR ᵝ ₮Ȃ 

̔ ԍ ᵬ ῏ ̆ ̆ ⌠ ̆

׆ TXEN ᵝ⌠ UART Startᵝӊ ̆ 1ҩ baud Ȃ 

TXBE TXSE Ҭ ᵝ №̆≢ ‖ TSR ̆ ᴆ ץ

֟ Ҭ Ȃ 

ѿ ’Ҋ ѿ̆ TSR ̆ ᾢ SPBRĞᶏ (

TXENҹ 1)̆ Ώ῀ TXBUF ȂӞ ץ SPBRG ᾢ̆Ώ῀ TXBUF

̆ Ῥ TXENᶏ Ȃ Ҭ ᶏ

ᵝ TXEN 0̆ Ӈ ᵬ ᴪ Ҭ ̆ Ӟᴪ ᵝȂ 

 

Ҋ ҹUART ᶛ Ȃ ҩ ᶛҬ ᴆ ᾢ TXBUFΏ῀ ̆ ᵝTXEN ꜚ

Ȃ 

Write TXBUF

Baud Clock

Write TXEN

Start bit bit0TXD line

TXBE

TXSE

Last bit Stop bit

 

20-4 UART 1 

 

҉ Ҭ ᵬ Ҋ̔ 
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 ̧ ̆∆ SPBRG 

 ̧ Ҭ ̆ ᵝ TXSE_IE TXBE_IE 

 ̧ ‗ ̔ PDSEL ̆‗ ̕ PARITY

ᵝץ ̆ STOPSEL ‗ 1ᵝ 2ᵝẢ ᵝ 

 ̧ ұ └̆ IRCON Ώ῀ ṿ └

̆ ᵝ TXIREN 

 ̧ Ώ῀ TXBUF ̂ ꜚ ꜚ ̃ 

 ̧ ᶏ ̔ ᵝ TXEN 

 

ᴆӞ ᾢץ ᵝTXENῬΏ῀TXBUF̆ UARTᴪ Ώ῀TXBUF ┴ Ȃ 

 

Write TXBUF

Baud Clock

Write TXEN

Start bit bit0TXD line

TXBE

TXSE

Last bit Stop bit

 

20-5 UART 2 

 

TXBUFҹ ̆ ᴆ ץ Ώ῀Ҋѿҩ ץ̆ Ȃ 

Write TXBUF

Baud Clock

Write TXEN

Start bit bit0TXD line

TXBE

TXSE

Last bit Stop bit
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20-6 UART 3 

 

20.6.4  

UART ұ Һ ѿҩ ᵝ (RSR)Ȃ ⌠Ả ᵝ ̆RSR

⌠ ῀ ‖ (RXBUFFER)̆ᴰ ̆ ῀ ‖ Ҭ

RXBF 1Ȃ ‖ ̆RSR ⌠ѿ ׅᴪ ῒΏ῀ ‖ ̆

‖ Ҭ ̆ ғῬ ᵝ RXBF̆ ₮ ̆OERR 1̕ ᴆΏ 1

RXBUF ץ OERR Ȃ 

Ҭ̆ ⌠ Ả ᵝ̆↕ ̆FERR 1̕ Ẽ

̆ ᵝ PERR 1Ȃ 

 

ᵬ Ҋ̔ 

 ̧ ̆∆ SPBRG 

 ̧ Ҭ ̆ ᵝ RXBF_IE 

 ̧ ̔ PDSEL ̆‗ ̕ PARITY

ᵝץ ̆ STOPSEL ‗ 1ᵝ 2ᵝẢ ᵝ 

 ̧ ᶏ ̔ ᵝ RXEN  

 ̧ ѿ ̆RXBFᵝᴪ 1̆ RXBF_IEᵝҹ 1̆ ᴪ֟ Ҭ  

 ̧ PERRȁFERRȁOERR ̆∞ ₮ 

 ̧ RXBUF Ҭ  

 

20.6.5 ᶕ DMA UART  

UART ᶏ ̆UART ‖ ‖ ᴪ ꜚ֟

DMA Ȃ ᴆ Ԋᾢ DMA ̆ UART ̆ RAM

̆ ᶏ DMA Ȃ DMAᴪ ꜚ UART ̆ RAM UARTӊ

Ȃ 

 

ҽᶛ̔ᶏ DMA UART0  

 

 ̧ DMA 1 3 ҹ RXD0 

 ̧ ̔RAM ȁ ⁞ȁ ᴨᾢ ȁᴰ Ҭ  

 ̧ ᶏ DMA  

 ̧ UART  
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 ̧ ᶏ UART ᶏ ̆  

 ̧ ⌠ UART ꜚ֟ DMA  

 ̧ DMA ̆ UART ̆Ώ῀ RAM  

20.6.6 DMA Ґ Ҳ  

UART DMA ̆DMAᴪ ᴰ ֟ DMA Ҭ Ȃᵖ

Ҭ ֟ ̆ ѿ ↨↨ Ώ῀ UART ‖ ̆ ₮ Ȃ 

DMATXIFCFG ̆ ץ DMAᴰ ȁ ғ ѿ ’Ҋ̆֟

ѿҩ Ҭ ̂ ‖ ᵝ Ḃץ̆̃ ῃ ₮ ̆ῬҬ

CPU Ȃ 

ᴆ ᵬ Ҋ̔ 

 ̧ DMA ҹUART  

 ̧ ῏ DMA Ҭ ᶏ  

 ̧ ᵝDMATXIFCFG ֽ̆ᾛ ѿ ֟ Ҭ ₮ 

 ̧ ‰ ̆ᶏ DMA 

 ̧ ᵝUART TXBE_IE TXSE_IE ̆ᾛ Ҭ ֟  

 ̧ UART ̆ ⌠ ѿ ̆ Ҍᴪ֟ TXBE TXSEҬ  

 ̧ ѿ ̆UART֟ TXBE TXSEҬ  

 

Ҋ Ẋ UART DMA Nҩ ̔ 

TXBE_IE 
TXSE_IE 

DMATXIFCFG Frame No. 
TXBE 
TXSE 

UART interrupt 

0 x 1~N ᵝ Ҍ֟  

1 

0 1~N ᵝ Ҍ֟  

1 
1~N-1 ᵝ Ҍ֟  

N ᵝ ֟  

20-4 DMA Ҳ  

 

 

20.7  

20.7.1  

ѿҩ 16ᵝ Ώ ̆ῒṿ Xҹ 16ĺ65535ӊ ᴋѿ Ȃ 

Ὲ ̔ 

Baud = FCLK / (SPBRG+1)̕ 
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̔FCLK Ҍ UART Ҭ ץ Ҍ ̆ ԍ UART4 UART5̆FCLK APBCLK̕

ԍ UART0 UART1̆FCLK ҍ APBCLK ᵬ Ȃ 

 

ҹԅ ῃ Ḥ̆ ֟ ̕ 

Ҋ Ҋ ̔ 

Baud FCLK=16MHz FCLK=8MHz 

bps 
Actual 

Error% X+1 
Actual 

Error% X+1 
(bps) (bps) 

300 300.0019 0.000625 53333 299.9963 -0.00125 26667 

1200 1200.03 0.0025 13333 1199.94 -0.005 6667 

2400 2399.88 -0.005 6667 2400.24 0.010001 3333 

4800 4800.48 0.010001 3333 4799.04 -0.02 1667 

9600 9598.08 -0.02 1667 9603.842 0.040016 833 

19200 19207.68 0.040016 833 19184.65 -0.07994 417 

38400 38369.3 -0.07994 417 38461.54 0.160256 208 

57600 57553.96 -0.07994 278 57553.96 -0.07994 139 

115200 115107.9 -0.07994 139 115942 0.644122 69 

230400 231884.1 0.644122 69 228571.4 -0.79365 35 

460800 457142.9 -0.79365 35 470588.2 2.124183 17 

 

Baud FCLK=24MHz FCLK=32MHz 

bps 
Actual 

Error% X+1 
Actual 

Error% X+1 
(bps) (bps) 

300 300 0 80000 299.9991 -0.00031 106667 

1200 1200 0 20000 1199.985 -0.00125 26667 

2400 2400 0 10000 2400.06 0.0025 13333 

4800 4800 0 5000 4799.76 -0.005 6667 

9600 9600 0 2500 9600.96 0.010001 3333 

19200 19200 0 1250 19196.16 -0.02 1667 

38400 38400 0 625 38415.37 0.040016 833 

57600 57553.96 -0.07994 417 57553.96 -0.07994 556 

115200 115384.6 0.160256 208 115107.9 -0.07994 278 

230400 230769.2 0.160256 104 230215.8 -0.07994 139 

460800 461538.5 0.160256 52 463768.1 0.644122 69 

20-5 Ґ  

20.7.1  

≠ Timer Captureⱳ ̆ ץ ⱳ Ȃ ѿ ҹ̆ UART

ῤ ( 0xF8) ѿ ̆ Timer ̆MCU

Timer ⌠ ̆ Ώ῀ Ҭ̆ᵬҹ №

ṿ Xᶏ Ȃ ᵝ̆ ᵝ ῀Ώץ̆ ֟ Ȃ

Timer Ȃ 
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20.8 ┼ 

TZBRG Ḡ ѿҩ 11ᵝ № X̆ῒṿҹ 0~2047ӊ ᴋѿ Ȃ UART῍ ѿ

ҩ └ Ȃ 

└ Ὲ ̔ 

FIR = FAPBCLK/ (TZBRG+ 1) 

 

└ ҹ̔ 0 └ ̆ 1 Ҍ └Ȃҹ PNP NPNң

ꜚ ̆ IRFLAGᵝ └ └ ₮ ȂIRFLAG=0 ҹ ₮̆

PNP ꜚ̕IRFLAG=1 ҹ ₮̆ NPN ꜚȂ 

 

TH ԍ └  

̔Y = (TZBRG[10:4] * TH) /(TZBRG+1) 

TH=4ôb0000 ̆ ҹ Y = (TZBRG[10:1]+1)/(X+1)̕ 

TZBRG[10:4]=7ôh00̆ ҹ Y = TH/(TZBRG[3:0]+ 1)̕ TH>TZBRG [3:0]̆↕

└ IRCLKҹ Ȃ 

└ ̂IRFLAG=1̃̆ Ӟҹ 1-Y 

 

└ Ҋ ̔ 

Ҍ └

TX ₮

└

└
₮̆

Irflag=0

1 0 1 0 0 1 1 1 0 0 1 0 1

└
₮̆

Irflag=1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

 

20-7 ┼  

0 1̆ ӈҹ / Ȃ 
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20.9  

MODBUS ̆ ԅ └Ȃ ᶏ RXTOEN ̆ ץ

̆ ⌠ѿҩ ̆ Ȃ ₮

҉ ṿ ץ ᴆ ̆ 255 Ȃ 

̔UART4 UART5Ҍ ⱳ Ȃ 

20.10  

TXDLY_LEN ̆ ץ └ңҩ ӊ ̆ ᵝ Ȃ ׆

҉ѿ ѿҩ STOPᵝ ̆⌠Ҋѿ ᵝӊ Ȃ 

Start

TXD Byte(N)

Stop

Byte(N+1)

Start

delay

 

20-8 UART  

̔UART4 UART5Ҍ ⱳ Ȃ 

 

20.11  

offset    

UARTῈ῍ ( ̔0x40019C00) 

0x00000000 
└  

̂Infrared modulation Control Register̃ 
UART_IRCR 

UART0 ( ̔0x40011C00) 

0x00000000 
UART0 └  

̂UART0 Control Status Register̃ 
UART0_CSR 

0x00000004 
UART0Ҭ ᶏ  

̂UART0 Interrupt Enable Register̃ 
UART0_IER 

0x00000008 
UART0Ҭ  

̂UART0 Interrupt Status Register̃ 
UART0_ISR 

0x0000000C 
UART0  

̂UART0 Time-Out and Delay Register̃ 
UART0_TODR 

0x00000010 
UART0 ‖  

̂UART0 Receive Buffer̃ 
UART0_RXBUF 

0x00000014 
UART0 ‖  

̂UART0 Transmit Buffer̃ 
UART0_TXBUF 

0x00000018 
UATR0 ֟  

̂UART0 Baud rate Generator Register̃ 
UART0_BGR 

UART1 ( ̔0x40012000) 

0x00000000 UART1 └  UART1_CSR 
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offset    

̂UART1 Control Status Register̃ 

0x00000004 
UART1Ҭ ᶏ  

̂UART1 Interrupt Enable Register̃ 
UART1_IER 

0x00000008 
UART1Ҭ  

̂UART1 Interrupt Status Register̃ 
UART1_ISR 

0x0000000C 
UART1  

̂UART1 Time-Out and Delay Register̃ 
UART1_TODR 

0x00000010 
UART1 ‖  

̂UART1 Receive Buffer̃ 
UART1_RXBUF 

0x00000014 
UART1 ‖  

̂UART1 Transmit Buffer̃ 
UART1_TXBUF 

0x00000018 
UATR1 ֟  

̂UART1 Baud rate Generator Register̃ 
UART1_BGR 

UART4 ( ̔0x4001A000) 

0x00000000 
UART4 └  

̂UART4 Control Status Register̃ 
UART4_CSR 

0x00000004 
UART4Ҭ ᶏ  

̂UART4 Interrupt Enable Register̃ 
UART4_IER 

0x00000008 
UART4Ҭ  

̂UART4 Interrupt Status Register̃ 
UART4_ISR 

0x00000010 
UART4 ‖  

̂UART4 Receive Buffer̃ 
UART4_RXBUF 

0x00000014 
UART4 ‖  

̂UART4 Transmit Buffer̃ 
UART4_TXBUF 

0x00000018 
UATR4 ֟  

̂UART4 Baud rate Generator Register̃ 
UART4_BGR 

UART5 ( ̔0x4001A400) 

0x00000000 
UART5 └  

̂UART5 Control Status Register̃ 
UART5_CSR 

0x00000004 
UART5Ҭ ᶏ  

̂UART5 Interrupt Enable Register̃ 
UART5_IER 

0x00000008 
UART5Ҭ  

̂UART5 Interrupt Status Register̃ 
UART5_ISR 

0x00000010 
UART5 ‖  

̂UART5 Receive Buffer̃ 
UART5_RXBUF 

0x00000014 
UART5 ‖  

̂UART5 Transmit Buffer̃ 
UART5_TXBUF 

0x00000018 
UATR5 ֟  

̂UART5 Baud rate Generator Register̃ 
UART5_BGR 

 

20.11.1 ┼ ЃUART_IRCRЄ 

 UART_IRCR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  IRFLAG TH TZBRG[10:8] 

ᵝ  R/W-0 R/W-0000 R/W-000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TZBRG[7:0] 

ᵝ  R/W-1101 0010 

 

ᵝ  ꜛ  ⱳ  

31:16 - ̔ ҹ0 

15 IRFLAG 

└ └ ₮  (Infra Red ) 

0̔  

1̔  

14:11 TH └  (Tranmission High Duty) 

10:0 TZBRG └  (Transmission Baud Rate) 

 
 
 

20.11.2 UARTx ┼ ЃUARTx_CSRЄ 

 UARTx_CSR(x=0,1,4,5) 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - BUSY 

ᵝ  U-0 R-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - TXIREN RXTOEN 

ᵝ  U-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - IOSWAP NEWUP 
DMATXI
FCFG 

BITORD 
STOPCF

G 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PDSEL PARITY RXPOL TXPOL RXEN TXEN 

ᵝ  R/W-00 R/W-00 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:25 - ̔ ҹ0 

24 BUSY 

UART Ḥ ̆  (Busy) 

1̔UART ḤҬ 

0̔UART  

23:18 - ̔ ҹ0 

17 TXIREN 

└ᶏ  (Transmit Infra-red modulation Enable ) 

1̔ᶏ └  

0̔῏ └  

16 RXTOEN 

ᶏ  (Receive Time-Out Enable) 

1̔ᶏ ⱳ  

0̔῏ ⱳ  

15:13 - ̔ ҹ0 
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ᵝ  ꜛ  ⱳ  

12 IOSWAP 

RX TX ֜  

0̔ ̂ҍ ѿ ̃ 

1̔֜  

11 NEWUP 

UART RXҊ ⱳ ᶏ ֽ̂UART0 UART1

̃(Negedge Wakeupenable) 

1̔ᶏ RXҊ  

0̔ RXҊ  

10 DMATXIFCFG 

DMA Ҭ ᶏ ֽ̆ UART DMA  

(DMA transmit interrupt enable) 

1̔IE=1 ’Ҋ̆DMA Ҋ ѿ ̆ᾛ Ҭ Ḥ

₮̕ ѿ ӊ╠ Ҍᾛ Ҭ Ḥ ₮ 

0̔ ᾛ Ҭ Ḥ ₮ֽ IE‗  

9 BITORD 

/ ᵝ  (Bit Order) 

0̔LSB first 

1̔MSB first 

8 STOPCFG 

Ả ᵝ ֽ̆ ̆ Ҍ∞ Ả ᵝҩ

 (Stop bit config) 

0̔1ᵝẢ ᵝ 

1̔2ᵝẢ ᵝ 

7:6 PDSEL 

̕  

(Payload data length Select) 

00̔7ᵝ  

01̔8ᵝ  

10̔9ᵝ  

11̔6ᵝ  

5:4 PARITY 

ᵝ ̕  

00̔ ᵝ 

01̔Ẽ  

10̔  

11̔RFU 

3 RXPOL 

 (Receive Polarity) 

0̔  

1̔  

2 TXPOL 

 (Transmit Polarity) 

0̔  

1̔  

1 RXEN ᶏ ̆1  (Receive Enable) 

0 TXEN ᶏ ̆1  (Transmit Enable) 

 

20.11.3 UARTxҲ ᶕ ЃUARTx_IERЄ 

 UARTx_IER(x=0,1,4,5) 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
RXTO_I

E 
RXERR_

IE 
- 

RXBF_I
E 

ᵝ  U-0 R/W-0 R/W-0 U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
NEWUP_

IE 
- TXBE_IE TXSE_IE 

ᵝ  R/W-0 U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:12 - ̔ ҹ0 

11 RXTO_IE 
Ҭ ᶏ 1̆  (Receive Time-Out Interrupt Enable) 

ֽ̂ UART0 UART1 ̃ 

10 RXERR_IE Ҭ ᶏ ̆1 (Receive Error Interrupt Enable) 

9 - ̔ ҹ0 

8 RXBF_IE 
Ҭ ᶏ ̆1  

(Receive Buffer Full Interrupt Enable) 

7 NEWUP_IE 
RXҊ Ҭ ᶏ ̆1  

(Negedge Wakeup Interrupt Enable) 

6:2 - ̔ ҹ 0 

1 TXBE_IE 
Ҭ ᶏ ̆1  

(Transmit Buffer Empty Interrupt Enable) 

0 TXSE_IE 
ғ ᵝ Ҭ ᶏ ̆1  

(Transmit Shift register Empty Interrupt Enable) 

 

20.11.4 UARTxҲ ЃUARTx_ISRЄ 

 UARTx_ISR(x=0,1,4,5) 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - PERR FERR OERR 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - RXTO - RXBF 

ᵝ  U-0 R/W-0 U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  NEWKF - TXBE TXSE 

ᵝ  R/W-0 U-0 R-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:19 - ̔ ҹ0 

18 PERR 
Ẽ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Parity Error,write 1 to clear) 

17 FERR 
Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Frame Error flag,write 1 to clear) 
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ᵝ  ꜛ  ⱳ  

16 OERR 

₮ Ҭ ̆ ’Ҋ̆ ⌠

ᵝ̕ ᴆ ᵝ̆ ᴆΏ 1 RXBUF  

₮ ̆ ‖ Ҭ Ȃ 

(RX buffer Overflow Error flag,write 1 to clear) 

15:12 - ̔ ҹ0 

11 RXTO 

Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Receive Time-Out flag,write 1 to clear) 

ֽ̂ UART0 UART1 ̃ 

10:9 - ̔ ҹ0 

8 RXBF 
Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 RXBUF

 (Receive Buffer Full flag write 1 to clear) 

7 NEWKF 

RXҊ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(Negedge Wakeup Flag write 1 to clear) 

ֽ̂ UART0 UART1 ̃ 

6:2 - ̔ ҹ 0 

1 TXBE 
Ҭ ̆ ᴆ ᵝ̆ ᴆΏ῀ TXBUF  

(Transmit Buffer Empty flag) 

0 TXSE 

ғ ᵝ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ

1 ᴆΏ  

(Transmit Shift register Empty flag,write 1 to clear) 
 

20.11.5 UARTx ЃUARTx_TODRЄ 

 UARTx_TODR(x=0,1) 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  TXDLY_LEN 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RXTO_LEN 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:16 - ̔ ҹ0 

15:8 TXDLY_LEN ̆ 255baud (Transmit Delay Length) 

7:0 RXTO_LEN ₮ ̆ 255baud (Receive Time-Out Length) 

 

20.11.6 UARTx “ ЃUARTx_RXBUFЄ 

 UARTx_RXBUF(x=0,1,4,5) 

Offset 0x00000010 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
RXBUF[

8] 

ᵝ  U-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RXBUF[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:9 - ̔ ҹ0 

8:0 RXBUF ‖  (Receive buffer) 

7ᵝ ̆ 7bits ῀RXBUF[6:0] 

 

20.11.7 UARTx “ ЃUARTx_TXBUFЄ 

 UARTx_TXBUF(x=0,1,4,5) 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
TXBUF[8

] 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TXBUF[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:9 - ̔ ҹ0 

8:0 TXBUF ‖  (Transmit Buffer) 

7ᵝ ̆ 7bits Ώ῀TXBUF[6:0] 

 

20.11.8 UATRx ֥ ЃUARTx_BGRЄ 

 UARTx_BGR(x=0,1,4,5) 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  SPBRG[15:8] 

ᵝ  R/W-0000 0011 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  SPBRG[7:0] 

ᵝ  R/W-0100 0001 

 

ᵝ  ꜛ  ⱳ  

31:16 - ̔ ҹ0 

15:0 SPBRG ֟ ṿ(Serial Port Baud Rate Generation) 

 

36.5  

̔ SPBRG <= 0x000F ̆UARTDIV=16ôH000F; 

SPBRG >0x000F ̆UARTDIV=SPBRG; 



21LPUART 

֟ ӥ 

FM33LC0xx                              2.4                                  346 

 

21 LPUART 

21.1  

LPUART ұ Ḥ ̆ῒ ᵬ ץ ̂APBCLK̃ȁ32768Hz

̂XTLF̃ ȁ32KHzγ ⱳ ̂LPOSC̃ȁ ̂RCHF̃ ȁ ̂SYSCLK̃ȁᵞⱳ

Ҭ ̂RCMF̃ ȂῒҬ̆ ᵬ ҹ XTLF LPOSC ̆ ץ ⌠ 9600

̆ LPUARTⱳ ᵞ̆ ץ Sleep/DeepSleep Ҋ ᵬȂ 

̔ 

 ̧  

 ̧ 2 LPUART̂LPUART0, LPUART1̃ 

 ̧ ‰UART  

Â 1bit ᵝ 

Â ̆ 6ȁ7ȁ8ȁ9bits 

Â ȁẼ ᵝ 

Â 1 2bitẢ ᵝ 

 ̧  

 ̧ ᵬ ҹXTLF LPOSC ̆ Sleep/DeepSleep Ҋ  

 ̧ Ҭ  

Â Buffer  

Â Buffer ₮ 

Â  

Â ᵝ  

Â START  

Â  

Â  

 ̧ ᴡ Ҋ  

Â RXDҊ  

Â ᵝ  

Â 1  

Â 1  

 ̧ DMÂSleep/DeepSleep/RTCBKP ҊҌ ̃ 

 



21LPUART 

֟ ӥ 

FM33LC0xx                              2.4                                  347 

21.2  

Transmit buffer

(TXREG)

Receive buffer

(RXREG)

APB bus

Receive shift regTransmit shift regLPUART_TX

LPUART_RX

Transmit control Receive control

Control registers

Interrupt and 

status registers

Sampling/transmit clock 

generation and 

modulation

Baud rate generation 

registers

Baud rate modulation 

registers

R
X

 m
a

tc
h

 d
a

ta
 re

g
is

te
r

 

21-1LPUART  
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21.3 ӎ 

LPUART ᶏ 2ҩ ҍ ᴆ Ḥ̆ ҩ UART Ḥ ⌠Ҍ GPIO҉Ȃ 

 UARTx  ⱳ  

PA13 PA2 
LPUART0 

LPUART0_RX  

PA14 PA3 LPUART0_TX  

PC2 PB13[1] 
LPUART1 

LPUART1_RX  

PC3 PB14[1] LPUART1_TX  

[1] ֽFM33LG0x6  

 

LPUARTⱳ ⌠ ҩ ҉ ̔ 

 ̧ PA2 PA13 ҹ ⱳ  

ü PA2҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ PC2 PB13 ҹ ⱳ  

ü PC2҉ RXḤ ᴪ ῀⌠ ῤ  

 ̧ LPUART ⱳ ⌠ ҩ GPIO҉ ̆ ֓ ᴪ  

 

21.4 ᵲ  

LPUARTᶏ ԍ APBCLK ̆ ᵬ╠ CMU Ҭ ῏ Ȃ 

LPUART ᶏץ XTLF LPOSC ᵬȂ ԍ LPOSC Ҍ ̆ ᶏ LPOSC LPUART Ḥ╠

ᾢ ‰̆ LPOSC  ῤȂץ1%-/+⌠‰

LPOSC ‰Ҍ ᶏ XTLF̆ ҹ XTLF ’Ҋ ᶏץ XTLF ḤȂ LPOSC ‰

ᶏ RCHF ᵬ̆ ῀ҹ 8MHzȂ 

ACTIVE Ҋ̆LPUARTӞ ᶏץ RCHF ᵬ̆ ᴪ ԍ LPOSC̆ץ

Ȃᶏ RCHF ᵬ p̆rescaler RCHF № ̆ ҍ 32768Hz

̆ RCHFҹ 8M/16M/24M ̆prescaler№ ҹ№≢ 244/488/732Ȃ 

ACTIVE LP ACTIVE Ҋ̆LPUART ᶏץ RCMF ᵬȂRCMF

RCHF ̆ LPUART ᵬ╠ᾢ RCMF ‰Ȃ 

LPUART ᵬ Ҋ ̆ №ⱳ CMU Ȃ 
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LSCLK

LPUARTx_CLK

(x=0,1)

RCHF
Prescaler

RC4M

 

 

 

21.5  

LPUARTᴰ Ҋ Ȃ ҩ 1bit STARTᵝ 1bit STOP

ᵝ̆ ץ ҹ 6~9bits̆ ғ ץ ᵝȂ 

S
ta

rt

S
to

p

6~9bit data payload

0
~

1
b

it p
a

rity

 

21-2  

LPUART ̆ LPUARTxCSR.PDSEL LPUARTxCSR.PARITY └Ȃ

Ҋ ̔ 

PDSEL PARITY [1] 

00 
00 [Start | 7 bits data | Stop] 

01, 10 [Start | 7 bits data | Parity | Stop] 

01 
00 [Start | 8 bits data | Stop] 

01, 10 [Start | 8 bits data | Parity | Stop] 

10 
00 [Start | 9 bits data | Stop] 

01, 10 [Start | 9 bits data | Parity | Stop] 

11 
00 [Start | 6 bits data | Stop] 

01, 10 [Start | 6 bits data | Parity | Stop] 

21-1LPUART  

[1]̔Stopᵝ 1bit 2bit̆ STOPCFG ‗  

 

PDSEL ԍ ̆ Ḥ ҹȍ ᵝ+ ᵝ+ ᵝ+Ả ᵝȎȂ 
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21.6 ꜗ  

21.6.1 ᵣ  

ᵞⱳ ұ Ҋ̆ ᵬ ֽҹ 32Khz ̆ ‰ұ 9600bps Ḥ̆

῀ bit └ Ȃ 

ᴆ Ḥ Ҍ └ └ MCTL̆ Ҋ̔ 

Baud 

MCTL 

Bit0 

(start) 
Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 Bit9 Bit10 Bit11 Bit12 

9600 0 1 0 0 1 0 1 0 1 0 1 0 0 

4800 1 1 0 1 1 1 1 1 0 1 1 1 1 

2400 1 1 0 1 1 0 1 1 0 1 1 0 1 

1200 0 1 0 0 1 0 0 1 0 0 1 0 0 

600 0 1 1 0 1 0 1 1 0 1 1 0 1 

300 0 1 0 0 0 0 1 0 0 0 0 1 0 

21-2LPUARTᵣ ┼  

21.6.2  

 ̧ LPUBAUD ‗  

 ̧ └ ̆ MCTL  

 ̧ LPUCON ̆ ȁ ȁҬ  

 ̧ LPUEN ᶏ  

 ̧ Ҭ Ԋᴆ 

21.6.3  

 ̧ LPUBAUD ‗  

 ̧ └ ̆ MCTL  

 ̧ LPUCON ̆ ȁ ȁҬ  

 ̧ LPUEN ᶏ  

 ̧ Ҭ Ԋᴆ 

 

21.6.4 ᶕ DMA LPUART  

LPUART ᶏ L̆PUART ‖ ‖ ᴪ ꜚ֟

DMA Ȃ ᴆ Ԋᾢ DMA ̆ LPUART ̆
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RAM ̆ ᶏ DMA Ȃ DMAᴪ ꜚ LPUART ̆ RAM

LPUARTӊ Ȃ 

 

ҽᶛ̔ᶏ DMA LPUART1  

 

 ̧ DMA 0 3 ҹ LPUART1_RX 

 ̧ ̔RAM ȁ ⁞ȁ ᴨᾢ ȁᴰ Ҭ  

 ̧ ᶏ DMA  

 ̧ LPUART1  

 ̧ ᶏ LPUART1 ᶏ LPUEN.RXEN=1̆  

 ̧ ⌠ LPUART1 ꜚ֟ DMA  

 ̧ DMA ̆ LPUART1 ̆Ώ῀ RAM  

 

 

21.6.5 ᴧ Ґ  

LPUART SleepȁDeepSleep Ҋ Ȃ ⱳ ᵞ̆ Ḡ

RXD ̆ ⌠ Ԋᴆ⌠ ₮ᴡ Ȃ 

 ̧ LPUBAUD ‗  

 ̧ └ ̆ MCTL  

 ̧ LPUCON ̆ ȁ ̆ LPUxCR.RXEV ԊᴆҹSTARTᵝȁѿ

ȁѿ RXDҊ  

 ̧ LPUEN ᶏ  

 ̧ ᴆ ῀Sleep/DeepSleep 

 

21.6.6 LPRUN Ґ DMA  

LPUART DMĂ ᴆ ץ LPRUN Ҋѿ LPUART ꜚ ̆ CPU

̆ Ḡ ῖ ᴆҊῃ ⱳ ԍ 10uAȂ 

 ̧ LPUBAUD ‗  

 ̧ └ ̆ MCTL  

 ̧ LPUCON ̆ ȁ ȁҬ  

 ̧ DMA └ ̆ LPUART  

 ̧ ̆ Ώ῀RAMҬ ᵝ  

 ̧ DMA RAM  
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 ̧ Һ ҹLSCLK 

 ̧ ᴆ ῀LPRUN 

 ̧ LPUEN ᶏ  

 ̧ CPU ᵬ̆ ꜚҺץ ῀WFI/WFĔ Ҭ  

 

21.6.7 DMA Ґ Ҳ  

LPUART DMA ̆DMAᴪ ᴰ ֟ DMA Ҭ Ȃ

ᵖ Ҭ ֟ ̆ ѿ ↨↨ Ώ῀ LPUART ‖ ̆ ₮ Ȃ 

DMATXIFCFG ̆ ץ DMAᴰ ȁ ғ ѿ ’Ҋ̆֟

ѿҩ Ҭ ̂ ‖ ᵝ Ḃץ̆̃ ῃ ₮ ̆ῬҬ

CPU Ȃ 

ᴆ ᵬ Ҋ̔ 

 ̧ DMA ҹLPUART  

 ̧ ῏ DMA Ҭ ᶏ  

 ̧ ᵝLPUART TXBE_IE TXSE_IE ̆ᾛ Ҭ ֟  

 ̧ ᵝDMATXIFCFG ֽ̆ᾛ ѿ ֟ Ҭ ₮ 

 ̧ ‰ ̆ᶏ DMA 

 ̧ LPUART ̆ ⌠ ѿ ̆ Ҍᴪ֟ TXBE TXSEҬ  

 ̧ ѿ ̆LPUART֟ TXBE TXSEҬ  

 

Ҋ Ẋ LPUART DMA Nҩ ̔ 

TXBE_IE 
TXSE_IE 

DMATXIFCFG Frame No. 
TXBE 
TXSE 

LPUART interrupt 

0 x 1~N ᵝ Ҍ֟  

1 

0 1~N ᵝ Ҍ֟  

1 
1~N-1 ᵝ Ҍ֟  

N ᵝ ֟  

21-3LPUART DMAҲ  
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21.7  

offset    

LPUART0 ( ̔0x40010400) 

0x00000000 
LPUART0 └  

̂LPUART0 Control Status Register̃ 
LPUART0_CSR 

0x00000004 
LPUART0Ҭ ᶏ  

̂LPUART0 Interrupt Enable Register̃ 
LPUART0_IER 

0x00000008 
LPUART0Ҭ  

̂LPUART0 Interrupt Status Register̃ 
LPUART0_ISR 

0x0000000C 
LPUART0 └  

̂LPUART0 Baud rate Modulation Register̃ 
LPUART0_BMR 

0x00000010 
LPUART0  

̂LPUART0 Receive Buffer Register̃ 
LPUART0_RXBUF 

0x00000014 
LPUART0  

̂LPUART0 Transmit Buffer Register̃ 
LPUART0_TXBUF 

0x00000018 
LPUART0  

̂LPUART0 data Matching Register̃ 
LPUART0_DMR 

LPUART1 ( ̔0x40018400) 

0x00000000 
LPUART1 └  

̂LPUART1 Control Status Register̃ 
LPUART1_CSR 

0x00000004 
LPUART1Ҭ ᶏ  

̂LPUART1 Interrupt Enable Register̃ 
LPUART1_IER 

0x00000008 
LPUART1Ҭ  

̂LPUART1 Interrupt Status Register̃ 
LPUART1_ISR 

0x0000000C 
LPUART1 └  

̂LPUART1 Baud rate Modulation Register̃ 
LPUART1_BMR 

0x00000010 
LPUART1  

̂LPUART1 Receive Data Register̃ 
LPUART1_RXBUF 

0x00000014 
LPUART1  

̂LPUART1 Transmit Data Register̃ 
LPUART1_TXBUF 

0x00000018 
LPUART1  

̂LPUART1 data Matching Register̃ 
LPUART1_DMR 

 

21.7.1 LPUARTx ┼ ЃLPUARTx_CSRЄ 

 LPUARTx_CSR(x=0,1) 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - BUSY 

ᵝ  U-0 R-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
WKBYT
E_CFG 

- RXEV 

ᵝ  U-0 R/W-0 U-0 R/W-00 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - IOSWAP 
DMATXI
FCFG 

BITORD 
STOPCF

G 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PDSEL PARITY RXPOL TXPOL RXEN TXEN 
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ᵝ  R/W-00 R/W-00 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:25 - ̔ ҹ0 

24 BUSY 

LPUART Ḥ ̆  (Busy) 

1̔LPUART ḤҬ 

0̔LPUART  

23:20 - ̔ ҹ0 

19 WKBYTE_CFG 

ᴆ  (Wakeup Byte Config) 

1̔ 1 ̆ ғ Ẽ STOPᵝ ̆

Ҭ  

0̔ 1 ̆Ҍ ᵝ STOPᵝ̆ Ҭ  

18 - ̔ ҹ0 

17:16 RXEV 

Ҭ Ԋᴆ ̆ ԍ └ᵥ ԊᴆҊ CPU ᶫ Ҭ  

(Receive Wakeup Event) 

00̔ STARTᵝ  

01̔ 1byte  

10̔ ⱳ 

11̔ RXDҊ  

15:12 - ̔ ҹ0 

11 IOSWAP 

RX TX ֜  (IO swapping) 

0̔ ̂ҍ ѿ ̃ 

1̔֜  

10 DMATXIFCFG 

DMA Ҭ ᶏ ֽ̆ LPUART DMA

 (DMA Transmit Interrupt Config) 

1̔IE=1 ’Ҋ̆DMA Ҋ ѿ ̆ᾛ Ҭ Ḥ

₮̕ ѿ ӊ╠ Ҍᾛ Ҭ Ḥ ₮ 

0̔ ᾛ Ҭ Ḥ ₮ֽ IE‗  

9 BITORD 

/ ᵝ  (Bit Order) 

0̔LSB first 

1̔MSB first 

8 STOPCFG 

Ả ᵝ ֽ̆ ̆ Ҍ∞ Ả ᵝҩ

 (Stop bit Config) 

0̔1ᵝẢ ᵝ 

1̔2ᵝẢ ᵝ 

7:6 PDSEL 

̕  

(Payload Data length Select) 

00̔7ᵝ  

01̔8ᵝ  

10̔9ᵝ  

11̔6ᵝ  

5:4 PARITY 

ᵝ ̕  (Parity) 

00̔ ᵝ 

01̔Ẽ  

10̔  

11̔RFU 

3 RXPOL 

 (Receive Polarity) 

0̔  

1̔  
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ᵝ  ꜛ  ⱳ  

2 TXPOL 

 (Transmit Polarity) 

0̔  

1̔  

1 RXEN ᶏ ̆1  (Receive Enable) 

0 TXEN ᶏ ̆1  (Transmit Enable) 

 

21.7.2 LPUARTxҲ ᶕ ЃLPUARTx _IERЄ 

 LPUARTx_IER(x=0,1) 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
RXEV_I

E 
- 

RXERR_
IE 

- 
RXBF_I

E 

ᵝ  U-0 R/W-0 U-0 R/W-0 U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TXBE_IE TXSE_IE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:13 - ̔ ҹ0 

12 RXEV_IE 
ԊᴆҬ ᶏ ̆1  (Receive Event Interrupt 

Enable) 

11 - ̔ ҹ0 

10 RXERR_IE Ҭ ᶏ ̆1  (Receive Error Interrupt Enable) 

9 - ̔ ҹ0 

8 RXBF_IE 
Ҭ ᶏ ̆1  (Receive Buffer Full Interrupt 

Enable) 

7:2 - ̔ ҹ 0 

1 TXBE_IE 
Ҭ ᶏ ̆1  (Transmit Buffer Empty Interrupt 

Enable) 

0 TXSE_IE 
ғ ᵝ Ҭ ᶏ ̆1  (Transmit 

Shift register Interrupt Enable) 

 

21.7.3 LPUARTxҲ ЃLPUARTx _ISRЄ 

 LPUARTx_ISR(x=0,1) 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - RXEVF 

ᵝ  U-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - TXOV PERR FERR OERR 
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ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - RXBF 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TXBE TXSE 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:25 - ̔ ҹ0 

24 RXEVF 

ԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Receive 

Event Interrupt Flag,write 1 to clear) 

Ҭ LPUxCR.RXEV Ȃ 

23:20 - ̔ ҹ0 

19 TXOV 

₮ ̆ ᴆ ᵝ̆ ᴆΏ1  (Transmit Overflow 

Error flag,write 1 to clear) 

Ҭ ῀ ᵝ ̆ ᴆ

Ώ῀ ̆ TXOV ᵝȂ 

18 PERR 
Ẽ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Parity Error 

flag,write 1 to clear) 

17 FERR 
Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Frame Error 

flag,write 1 to clear) 

16 OERR 

₮ Ҭ ̆ ’Ҋ̆ ⌠

ᵝ̕ ᴆ ᵝ̆ ᴆΏ 1  (Receive Buffer Overflow 

Error flag,write 1 to clear) 

15:9 - ̔ ҹ0 

8 RXBF 
Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1 RXBUF

 (Receive Buffer Full flag, write 1 to clear) 

7:2 - ̔ ҹ 0 

1 TXBE 
Ҭ ̆ ᴆ ᵝ Ώ̆῀ TXBUF  (Transmit 

Buffer Empty flag,write 1 to clear) 

0 TXSE 

ғ ᵝ Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1

῀ ᵝ  (Transmit Shift register 

Empty flag, write 1 to clear) 

 

21.7.4 LPUARTx ┼ ЃLPUARTx _BMRЄ 

 LPUARTx_BMR(x=0,1) 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - MCTL[12:8] 

ᵝ  U-0 R/W-00000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  MCTL[7:0] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
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ᵝ  - BAUD 

ᵝ  U-0 R/W-000 

 

ᵝ  ꜛ  ⱳ  

31:29 - ̔ ҹ0 

28:16 MCTL LPUART ҩ bit ᵝ └ └Ḥ  (Bit Modulation Control) 

15:3 - ̔ ҹ0 

2:0 BAUD 

└̂bps̃ 

000̔9600 

001̔4800 

010̔2400 

011̔1200 

100̔600 

101/110/111̔300 

 

21.7.5 LPUARTx ЃLPUARTx _RXBUFЄ 

 LPUARTx_RXBUF(x=0,1) 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
RXBUF[

8] 

ᵝ  U-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RXBUF[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:9 - ̔ ҹ0 

8:0 RXBUF  (Receive Buffer) 

 

21.7.6 LPUARTx ЃLPUARTx _TXBUFЄ 

 LPUARTx_TXBUF(x=0,1) 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 
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ᵝ  - 
TXBUF[8

] 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TXBUF[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:9 - ̔ ҹ0 

8:0 TXBUF  (Transmit Buffer) 

 

21.7.7 LPUARTx ЃLPUARTx _DMRЄ 

 LPUARTx_DMR(x=0,1) 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - MATD[8] 

ᵝ  U-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MATD[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:9 - ̔ ҹ0 

8:0 MATD 

ѿ ̆ RXEV=10̆ ⌠ ѿ

ҍ MATD ̆ RXEVFҬ ̆ ץ ԍᴡ Ҋ

Ȃ(Matched Data) 
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22 SPI 

22.1  

ұ ̂Serial Peripheral InterfacĕSPĨ 4 ֜ ұ Ȃ

ᶫԅ 2ҩ SPI ̆ ҹҺ ׆ ̆ ҍ SPI ḤȂ 

̔ 

 ̧ ῃ 4 ұ ̂SCLK, MOSI, MISO, SSÑ 

 ̧ MISO MOSI ֜  

 ̧ 4 ұ ̂SCLK, SDATA, SSN, DCÑ 

 ̧ 2  

 ̧ Һ׆  

 ̧ ᵝ 

 ̧  

 ̧ ̂8/16/24/32bits̃ 

 ̧ ҹFAPBCLK/2 

 ̧ ᴰ Ҭ  

 ̧ Ώ‖  

 ̧ Һ ȁḠ Ҭ  

 ̧ DMA 

22.2  

Ҋ ҹ SPI Ȃ 
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Transmit buffer Receive buffer

APB bus

Receive shift regTransmit shift regSPI_MOSI

SPI_MISO

Transmit control Receive control

Control/Status registers

Interrupt and 

status registers

Core logic
SPI_SCK

SPI_SSN

DMA

logic

 

22-1 SPI  

22.3 ӎ 

SPI ᶏ 4ҩ ҍ ᴆ Ḥ̆ ῃ Ҋ̆ ҩ ⱳ ӈ Ҍ ̆

Ҋ ̔ 

 SPIx ῃ  ⱳ   ⱳ  

PB8/PD2 

SPI1 

SSN Ḥ  SSN Ḥ  

PB9/PD3 SCLK  SCLK  

PB10/PD4 MISO Һ ׆῀ ₮ DCN פ/  

PB11/PD5 MOSI Һ ׆₮ ῀ SDATA  

PC7 

SPI2 

SSN Ḥ  SSN Ḥ  

PC8 SCLK  SCLK  

PC9 MISO Һ ׆῀ ₮ DCN פ/  

PC10 MOSI Һ ׆₮ ῀ SDATA  

 

22.4  

ҹԅῚ Ҍ SPI ̆SPIұ ץ ᵝ ᵝ̂CPHÃ ᵝ

(CPOL) ֟ 4 Ҍ ȂҹḠ ᴰ ̆Һ׆ ᴆ ѿ Ȃ 
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ԍ׆ ᴆ SPI ᶏ ᵝ̂SPẼ ᵝҹ 0 ̆SPI SCK ұ ₮Ȃ 

22.4.1 CPHA=0 

CPHA=0 ̆SPI ұ ѿҩ ̆ ̔ 

CPOL=1̆ IDLE SCKẢ ̆SPI ұ Ҋ ̆ ұ ҉

̕ 

CPOL=0̆ IDLE SCKẢ ᵞ ̆SPI ұ ҉ ̆ ұ

Ҋ Ȃ 

 

22-2 SPI / ЃCPHA=0Є 

 

22.4.2 CPHA=1 

CPHA=1 ̆SPI ұ ԋҩ ̆ ̔ 

CPOL=1̆ IDLE SCKẢ ̆ ұ ҉ ̆ ұ Ҋ

̕ 

CPOL=0̆ IDLE SCKẢ ᵞ ̆ ұ Ҋ ̆ ұ ҉

Ȃ 

 

22-3 SPI / ЃCPHA=1Є 
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22.4.1 4 ЃӀ Є 

4 ץ ҍ TFT ֜ԑ ḤȂ Ҋ̆ DCNḤ ᵞ

№ ╠ פ Ȃ SDATÂMOSĨ ̆ ᴆ ꜚ

℗ ȂFM33LC0XX SPIֽ 4 Һ ̆Ҍ ׆ Ȃ 

Ḥ Һ ̆Һ ᾢ פ ̆ Ῥ ᴰ Ȃ פ DCN

Ḥ №ȂҺ ץ 4 ׆ Ώ῀ ̆ ׆׆ Ȃ 

 

4 Ώ ᵬ 

ᴆ HD_RW ̆ ╠Һ Ώ ᵬȂ 

Һ Ώ ᵬ╠̆ ᾢ Ώ פ Ȃ Ώ פ ̆ ‖ ҹ ̆↕ ᴆ

SSN Ả SCLK ̕ ‖ Ώ῀ԅ ↕̆ ᴆᴪ Ȃ 

D7 D6 D5 D4 D3 D2 D1 D0 D7

SSN

SDATA

SCLK

DCN

command data

 

22-4 4   ᵲ 

DCN 8ҩ ҉ ∞‗̆ ҹ0̆ ╠ פ Ȃ פ ╠̆ ᴆ DCN

Ώ0̆ פ ᴆ ꜚ DCN ᵝȂ 

 

4 ᵬ 

ᴆ ᵝHD_RW ̆ ╠Һ ᵬȂ 

4 ᵬ 8ᵝȁ24ᵝ 32ᵝ ȂҺ ᵬ ̆ ᾢ פ Ȃ פ

̆ ץ 1ҩdummy cyclĕ dummy cycle ̆SCLK

̆ᵖ Һ Ҍ ꜚSDATĂӞҌ SDATA ῀Ȃ 

פ dummy cyclê ̃ ̆4 SPI ꜚ ῀ ̆SDATAḤ ׆

ꜚ Һ̆ ⌠ Ώ῀ ‖ Ȃ ҩ ̆ ᵝRXBFҬ Ȃ

ᴆ ‖ Ҭ ̆ ‖ ᵝ ԍ ̆ ᴆᴪẢ

SCLK ̆ Ả׆׆ ̆ ⌠ ᴆ DMA ԅ ‖ Ȃ 
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D7 D6 D5 D4 D3 D2 D1 D0 D7

SSN

SDATA

SCLK

DCN

Read command Slave data

D6 D5

 

22-5 4 ᵲЃ dummy cycleЄ 

 

D7 D6 D5 D4 D3 D2 D1 D0 D7

SSN

SDATA

SCLK

DCN

Read command Slave data

D6 D5

dummy

 

22-6 4 ᵲЃ dummy cycleЄ 

 

22.5 ꜗ  

22.5.1 I/O  

Һ ₮ȁ׆ ῀̂MOSĨ 

Һ₮׆῀̂MOSĨ Һ ᴆ ₮ ׆ ᴆ ῀̆ ԍҺ ᴆ⌠׆ ᴆ ұ ᴰ Ȃ

SPI ҹҺ ᴆ ̆ ҹ ₮̆ SPI ҹ׆ ᴆ ̆ ҹ ῀Ȃ ᴰ MSB ╠Ȃ 

Һ ῀ȁ׆ ₮̂MISÕ 

Һ῀׆₮̂MISÕ ׆ ᴆ ₮ Һ ᴆ ῀̆ ԍ׆ ᴆ⌠Һ ᴆ ұ ᴰ Ȃ

SPI ҹҺ ᴆ ̆ ҹ ῀̆ SPI ҹ׆ ᴆ ̆ ҹ ₮Ȃ ᴰ MSB ╠Ȃ 

ұ ̂SCK̃ 

ұ ̂SCK̃ Һ ᴆ ₮ ׆ ᴆ ῀̆ ԍ Һ ᴆ ׆ ᴆӊ MOSI

MISO ҉ ұ ᴰ Ȃ SPI ҹҺ ᴆ ̆ ₮ ̆ SPI ҹ׆ ᴆ ̆

ҹ ῀Ȃ 

׆ ̂SSÑ 

׆ ̂SSÑ ׆└ ᴆ Ҭ̆ 22-2 ̆ SPI ҹҺ ᴆ ̆SSN
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̆ SPI ҹ׆ ᴆ ̆SSN ᵞ Ȃ 

 

SPIҺ׆ ᴆ ! ⌠ Ȃ ̔ 

Һ׆ ᴆ MOSIȁMISO SCK№≢ ѿ ̆Һ ᴆ SSN ׆̆ ᴆ SSN

ᵞ ȂҺ׆ ᴆ MOSIȁMISO ѿҩ ̆Һ ᴆ ₮ ̆ ᴰ ̆Һ ᴆ

MOSI ₮ ׆̆ ᴆ MISO ₮ Ȃѿ ᴰ ̆Һ׆ ᴆ ֜ 8ᵝ ᵝ

ṿȂ 

 

22-7 SPI Master/SPI Slaveԝ  

22.5.2 Ὴ Ḫ 

SPI ҹῃ Ḥ̆ Ҍ Ḥ̆ ᴆ ḠTX BUFFER Ȃ

ᶏ ᴆ SPI ̆ ԍSPI ῃ ̆ ᴆׅ TX BUFFER Ώ ᵬ̆

Ώ῀ ̆ MOSI Ώ῀ῃ0 ῃFȂ 

 

‖  

ᴆ DMA Ώ῀ ‖ ̂SPIxTXBUF ̃̆ ̆ ᴆ ׆

‖ ⌠ ᵝ Ȃ ׆ ‖ ᵝ ̆

̂TXBẼ ᵝ̆ ץ TXBUFΏ῀ ̕ TXIE ᵝ ↕̆֟ Ҭ Ȃ TXBUF

Ώ῀ ̆ ץ TXBE Ȃ 

ᵝ ᵝ ╠̆ Ώ῀ ‖ ̆↕ Ḡץ Ҍ Ȃ

TXBEҹ0 ’ҊΏTXBUF̆↕ᴪ֟ ‖ ̆ 22.5.6 ‖ Ȃ 

 

‖  

SPI ѿ ̆ ⌠ ׆ ᵝ ⌠ ‖ ̂SPIxRXBUF ̃̆

RXBF ᵝ̆ RXBUFҬ Ȃ RXIE ᵝ̆↕֟ Ҭ Ȃ

RXBUF ץ RXBF Ȃ 
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RXBF ᵝ ’Ҋ RXBUF̆ ҉ѿ ⌠ ̕ RXBF̆

RXBF ᵝ ’Ҋ ̆↕֟ ‖ ̆ 22.5.6 ‖ Ȃ 

 

BUSY  

SPI ̆BUSY ᵝȂ ֓ Ҋ ץ ∞ ѿ

ᴰ Ȃ TXBE ῀ ᵝ ̆ᵖ ̆ BUSY

Ȃ 

 

ᵥ ꜚSPI Ḥ 

Һ Ҋ̆ Ҋץ ꜚSPI Ḥ̔ 

 ̧ SPI  

 ̧ ᵝSPIEN 

 ̧ TXBUFΏ῀ ̆SPI ꜚ SCK  

 

׆ Ҋ̆ Һ SCKӊ╠ ᶏ ̆ ѿ Ώ῀

TXBUF̆ Һ SCK ḤȂ 

 

ᵥ SPI Ḥ 

Һ Ҋ̆ Ҋץ SPI Ḥ̔ 

 ̧ RXBF TXBE ᵝ̆ ᵝ Ҭ ѿ  

 ̧ BUSY ̆ ⌠BUSYҹ0̆ ѿ  

 ̧ ῏ SPI ̆ ̆ ѿ  

׆ Ҋ̆ ץ ᴋ ѿ ῏ SPI ̆̓͂ ╠ ῀ ᵝ

Ȃ 

 

22.5.3 TX-ONLY  

֓ ṜSPI Ḥ ̆ Һ ֽ ’Ҋ̆ ᵝTXO ῀TX-ONLY

̆ MISO ⌠ Ҍᴪ Ώ῀RX BufferҬ̆ ӞҌᴪ ᵝRXBFҬ Ȃ 

ᵝTXO_AC̆ ץ TXO ꜚ ⱳ Ȃ TX-ONLY Ҋ̆ TX buffer ̂TXBE

ᵝ̃ ғ ᵝ ̆↕TXO ꜚ ̆ ₮TX-ONLY Ȃ 

 

22.5.4 RX-ONLY  

SPIҺ ֽ ’Ҋ̆ ᵝRXO ῀RX-ONLY ̆ SPI ᴆ
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TX Buffer Ώ ᵬ̆ Ҍ ̆ MOSI Ḡ IDLE ̆ ғҌᴪ

ᵝTXBEҬ Ȃ 

 

22.5.5 Ӏ SSN ┼ 

SPI Һ ᴆ ᴆ └SSNḤ Ȃ 

SSNSEN S̆SN ᴆ └̕ SSNM ᵝ ↕̆SPI ѿ ̆

SSN̆SSN WAIT ̂ ҩSCK ̃̕ 

 

22-8 SPI SSN ЃSSNM=1ЇCPHA=0Є 

 

SSNM ᵝ̆↕SPI ѿ Ҍᴪ SSN̆ ῀Ҋѿ Ȃ 

 

22-9 SPI SSN ЃSSNM=0Є 

 

SSNSEN ᵝ S̆SN ᴆ └Ȃ ᴆ ΏSPIxCR2.SSN ᵝ̆ ץ

ᵬSPIҺ SSN Ȃ 

 

22.5.6 “  

SPI TX Buffer ᵝ ̆ SPI RX BufferҬ ᴆ DMA
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̆ TX Buffer RX Buffer Ώ ᵬᴪ֟ ‖ ̆TXCOL/RXCOLᵝᴪ ̆

֟ Ҭ Ȃ ‖ Ώ῀ Ȃ ‖ Һ׆ Ҋ ᴪ֟ Ȃ 

TX Buffer Ώ ᵬ̆ ῤ Master ̆ CPUȁDMA Ȃ  RX Buffer

Ώ ᵬ̆↕ SPI ᴆ Ȃ 

‖ ̆TX Buffer RX Bufferῤ Ҍᴪ ┘ ̆ Ώ῀ ҡ Ȃ 

 

22.5.7 ᶕ DMA SPI  

SPI ᶏ ̆SPI ‖ ‖ ᴪ ꜚ֟ DMA Ȃ

ᴆ Ԋᾢ DMA ̆ SPI ̆ RAM ̆

ᶏ DMA Ȃ DMAᴪ ꜚ SPI ̆ RAM SPIӊ Ȃ 

 

̔ ᶏ DMA ῃ Ḥ̆ ᴆ ᾢᶏ DMA ̆Ῥᶏ DMA

̕ ӊ ᴪ SPI ѿҩ dummy Ȃ 

 

ᶏ DMA SPI  

 ̧ DMA 3 5 ҹ SPI_RX 

 ̧ RAM ȁ ⁞ȁ ᴨᾢ ȁᴰ Ҭ  

 ̧ ᶏ DMA  

 ̧ SPI  

 ̧ ᶏ SPI ̆  

 ̧ ⌠ SPI ꜚ֟ DMA  

 ̧ DMA ̆ SPI ̆Ώ῀ RAM  

 ̧ DMAᴰ ̆DMA ֟ ᴰ Ҭ ̆ ᴆ Ҭ

῏ SPI 

 ̧ ῏ SPI╠ ̆ ᴆ ץ Ώ RXBFC RXBUF 

 

ᶏ DMA SPI  

DMA ҍ҉ ᵌ̆Һ ≢ ̆ DMAᴰ ̆ ᴆҌ ῏

SPĬ ҹ ѿ ᵝ Ҭ̆ ᴆ BUSY ⌠ ᵝ ̆

Ῥ῏ SPI Ȃ 

 

ҍ RAM  

SPIᴰ ץ ҹ 8ȁ16ȁ24ȁ32bitȂ 
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ҹ 8bit ̆DMA 1bytĕ4 RAMѿҩ ̆ ῤ Ữ  ̔

RAM word:  { data3̆data2̆data1̆data0 } 

 

ҹ 16bit ̆DMA 2bytes̆2 RAM ѿҩ ̆ ῤ

Ữ̔ 

RAM word:  { data1̆data0 } 

 

ҹ 24bit ̆DMA 1 word̆1 RAMѿҩ ̆ᵖ ֽ

RAM ῤᵞ 24bit̔ 

RAM word:  { 8ôh0̆data0 } 

 

ҹ 32bit ̆DMA 1 word̆1 RAMѿҩ ̔ 

RAM word:  { data0 } 
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22.6  

offset    

SPI1 ( :0x40018C00) 

0x00000000 
SPI1 └ 1 

̂SPI1 Control Register1̃ 
SPI1_CR1 

0x00000004 
SPI1 └ 2 

̂SPI1 Control Register2̃ 
SPI1_CR2 

0x00000008 
SPI1 └ 3 

̂SPI1 Control Register3̃ 
SPI1_CR3 

0x0000000C 
SPI1Ҭ ᶏ  

̂SPI1 Interrupt Enable Register̃ 
SPI1_IER 

0x00000010 
SPI1Ҭ  

̂SPI1 Status Register̃ 
SPI1_ISR 

0x00000014 
SPI1 ‖  

̂SPI1 Transmit Buffer̃ 
SPI1_TXBUF 

0x00000018 
SPI1 ‖  

̂SPI1 Receive Buffer̃ 
SPI1_RXBUF 

SPI2 ( :0x40010800) 

0x00000000 
SPI2 └ 1 

̂SPI2 Control Register1̃ 
SPI2_CR1 

0x00000004 
SPI2 └ 2 

̂SPI2 Control Register2̃ 
SPI2_CR2 

0x00000008 
SPI2 └ 3 

̂SPI2 Control Register3̃ 
SPI2_CR3 

0x0000000C 
SPI2Ҭ ᶏ  

̂SPI2 Interrupt Enable Register̃ 
SPI2_IER 

0x00000010 
SPI2Ҭ  

̂SPI2 Status Register̃ 
SPI2_ISR 

0x00000014 
SPI2 ‖  

̂SPI2 Transmit Buffer̃ 
SPI2_TXBUF 

0x00000018 
SPI2 ‖  

̂SPI2 Receive Buffer̃ 
SPI2_RXBUF 

 

22.6.1 SPIx ┼ 1ЃSPIx_CR1Є 

 SPIx_CR1(x=1,2) 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - IOSWAP MSPA SSPA MM 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-1 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  WAIT BAUD LSBF CPOL CPHA 

ᵝ  R/W-00 R/W-000 R/W-0 R/W-0 R/W-0 
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ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11 IOSWAP 

MOSI MISO ֜  (IO swapping) 

0̔  

1̔֜  

10 MSPA 

Master Sampling Position Adjustment̆Master MISOḤ

ᵝ ̆ ԍ Ḥ ễ PCB  

1̔ ҩ SCK  

0̔Ҍ  

9 SSPA 

Slave Sending Position Adjustment S̆lave MISO ᵝ  

1̔ ╠ ҩ SCK  

0̔Ҍ  

8 MM 

Master/Slave Ȃ 

1̔Master  

0̔Slave  

7:6 WAIT 

Master Ҋ̆ ѿ ⱴ῀ (1+WAIT)ҩSCK cycle

̆Ῥᴰ Ҋѿ Ȃ SSN ᴆ └̆ ғ

SSNM=1̆↕ ᴆᴪ ꜚ SSNȂ 

5:3 BAUD 

Master ᵝ: 

000̔ fAPBCLK/2 

001̔ fAPBCLK/4 

010̔ fAPBCLK/8 

011̔ fAPBCLK/16 

100̔ fAPBCLK/32 

101̔ fAPBCLK/64 

110̔ fAPBCLK/128 

111̔ fAPBCLK/256 

Ḥ Ṝ̆Ҍ ḱ ֓ᵝȂ 

2 LSBF 

 (LSB First)  

0̔ᾢ MSB 

1̔ᾢ LSB 

̔ Ḥ Ҍ ᵝ ṿȂ 

1 CPOL 

 (Clock Polarity) 

1̔ұ Ả  

0̔ұ Ả ᵞ  

̔ Ḥ Ҍ ᵝ ṿ 

̔ SSNҹᵞ Ҍ ᵝ ṿ 

0 CPHA 

ᵝ  (Clock Phase) 

1̔ ԋҩ ѿҩ  

0̔ ѿҩ ѿҩ  

̔ Ḥ Ҍ ᵝ ṿȂ 

 

22.6.2 SPIx ┼ 2ЃSPIx_CR2Є 

 SPIx_CR2(x=1,2) 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
DUMMY

_EN 
- RXO DLEN 

HALFDU
PLEX 

ᵝ  R/W-0 U-0 R/W-0 R/W-00 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  HD_RW CMD8b SSNM TXO_AC TXO SSN SSNSEN SPIEN 

ᵝ  R/W-0 R/W-1 R/W-0 R/W-1 R/W-0 R/W-1 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 DUMMY_EN 

4 Ҋ ᵬҬ ῀ dummy cycle 

(Dummy cycle Enable) 

0̔Ҍ ῀ dummy cycle 

1̔ ӊפ ῀ѿҩ dummy cycle 

14:12 - RFU̔ ̆ ҹ 0 

11 RXO 

RXONLY └ᵝ̆ ᵝ S̆PI ץ ̆

ᴆΏ TXBUF (Receive Only mode) 

1̔ ꜚ Master  

0̔῏ ̂ ῃ ̃ 

10:9 DLEN 

Ḥ  (Data Length) 

00̔8bit 

01̔16bit 

10̔24bit 

11̔32bit 

8 HALFDUPLEX 

Ḥ  (Half-Duplex mode) 

0̔ ‰ SPI ̆4 ῃ  

1̔DCN ̆4  

7 HD_RW 

ҊҺ Ώ ᵬ  (Read/Write config for 

Half-Duplex mode) 

0̔4 ҊҺ Ώ῀׆  

1̔4 ҊҺ ׆  

6 CMD8b 

Ҋ ӈ command  (Command 8 bits) 

1̔command ҹ 8bit 

0̔command DLEN ӈ 

5 SSNM 

Master Ҋ SSN └  (SSN mode) 

1̔ ѿ Master SSN̆ WAIT

└ 

0̔ ѿ MasterḠ SSNҹᵞ 

4 TXO_AC 

TXONLY ᴆ ꜚ ᶏ  (TXONLY auto-clear enable) 

1̔TXONLY ᴆ ꜚ ̆ ᴆᶏ TXO ̆

̆ ᴆ  

0̔῏ TXONLY ᴆ ꜚ  

3 TXO 

TXONLY └ᵝ (Transmit Only mode enable) 

1̔ ꜚ Master  

0̔῏ ̂ ῃ ̃ 

2 SSN 
Master Ҋ̆ SSNSENҹ 1̆ ᴆ ץ ᵝ └ SSN

₮  
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ᵝ  ꜛ  ⱳ  

1̔SSN ₮  

0̔SSN ₮ᵞ  

1 SSNSEN 

Master Ҋ̆ ᴆ └ SSNᶏ  (SSN Software Enable) 

1̔Master Ҋ SSN ₮ ᴆ └ 

0̔Master Ҋ SSN ₮ ᴆ ꜚ └ 

0 SPIEN 

SPIᶏ  (SPI enable) 

1̔ᶏ SPI 

0̔῏ SPĬ  

 

22.6.3 SPIx ┼ 3ЃSPIx_CR3Є 

 SPIx_CR3(x=1,2) 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TXBFC RXBFC MERRC SERRC 

ᵝ  U-0 W-0 W-0 W-0 W-0 

 

ᵝ  ꜛ  ⱳ  

31:4 - RFU̔ ̆ ҹ 0 

3 TXBFC Transmit Buffer Clear̆ ᴆΏ 1 ̆Ώ 0  

2 RXBFC Receive Buffer Clear̆ ᴆΏ 1 ̆Ώ 0  

1 MERRC Master Error Clear̆ ᴆΏ 1 HSPISTA.MERR  

0 SERRC Slave Error Clear̆ ᴆΏ 1 HSPISTA.SERR  

 

22.6.4 SPIxҲ ┼ ЃSPIx_IERЄ 

 SPIx_IER(x=1,2) 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
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ᵝ  - ERRIE TXIE RXIE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 ERRIE SPI Ҭ ᶏ  (Error Interrupt Enable) 

1 TXIE Ҭ ᶏ  (Transmit Interrupt Enable) 

0 RXIE Ҭ ᶏ  (Receive Interrupt Enable) 

 

22.6.5 SPIxҲ ЃSPIx_ISRЄ 

 SPIx_ISR(x=1,2) 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - DCN_TX - RXCOL TXCOL BUSY 

ᵝ  U-0 R/W-1 U-0 R/W-0 R/W-0 R-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - MERR SERR - TXBE RXBF 

ᵝ  U-0 R-0 R-0 U-0 R-1 R-0 

 

ᵝ  ꜛ  ⱳ  

31:13 - RFU̔ ̆ ҹ 0 

12 DCN_TX 

Ҋ̂HALFDUPLEX=1̃̆ ҩ

bit DCNḤ  (Data/Command transmit config) 

0̔DCN=0̆ פ  

1̔DCN=1̆  

ᴆ ╠ DCN_TX ̆ DCN_TX=0̆ ᴆ

ѿ ̆ ꜚ DCN_TX 1̆ ᴪ ѿ

ҩ פ ̆ Ȃ 

11 - RFU̔ ̆ ҹ 0 

10 RXCOL 
₮̆ ᴆΏ 1  (Receive Collision flag,write 1 to 

flag) 

9 TXCOL 
₮̆ ᴆΏ 1  (Transmit Collision flag,write 1 to 

clear) 

8 BUSY 

SPI ̆ (busy flag) 

1̔SPIᴰ Ҭ 

0̔SPIᴰ  

7 - RFU̔ ̆ ҹ 0 

6 MERR 
Master Error (Master Error flag) 

MasterҊᴰ 8ᵝ SSN ̆MERR ᵝ 

5 SERR 
Slave Error (Slave Error flag) 

SlaveҊᴰ 8ᵝ SSN ̆SERR ᵝ 

4:2 - RFU̔ ̆ ҹ 0 
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ᵝ  ꜛ  ⱳ  

1 TXBE 

TX Buffer Empty ᵝ(TX Buffer Empty flag) 

1̔ ̆ ᴆΏ TXBUF  

0̔  

0 RXBF 

RX Buffer Full ᵝ(RX Buffer Full flag) 

1̔ ̆ ᴆ RXBUF  

0̔  

 

22.6.6 SPIx ЃSPIx_TXBUFЄ 

 SPIx_TXBUF(x=1,2) 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  TXBUF[31:24] 

ᵝ  W-0000 0000 

ᵝ Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 

ᵝ  TXBUF[23:16] 

ᵝ  W-0000 0000 

ᵝ Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 

ᵝ  TXBUF[15:8] 

ᵝ  W-0000 0000 

ᵝ Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 

ᵝ  TXBUF[7:0] 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 TXBUF SPI  (Transmit Buffer) 

 

22.6.7 SPIx ЃSPIx_RXBUFЄ 

 SPIx_RXBUF(x=1,2) 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  RXBUF[31:24] 

ᵝ  R-0000 0000 

ᵝ Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 Bit23 

ᵝ  RXBUF[23:16] 

ᵝ  R-0000 0000 

ᵝ Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 Bit15 

ᵝ  RXBUF[15:8] 

ᵝ  R-0000 0000 

ᵝ Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 Bit7 

ᵝ  RXBUF[7:0] 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 RXBUF SPI  (Receive Buffer) 
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23 ЃISO7816Є 

23.1  

̂7816̃ 2 ֜ 8ᵝ ұ Ȃ ᶫԅ 2ҩ 7816

Һ Ȃ 

 ̧ 1 7816  

 ̧ ΐ ₮ ̆ ₮ 1MHz~5MHzӊ  

 ̧ ᵝᴰ ̆ MSB First LSB First 

 ̧ Ḥ ҹ1/1.5/2ҩETU 

 ̧ ᴰ └̆ ҹ0~3  

 ̧ EGT 0~256̆ Ҭ  

 ̧ ΐ / Ҭ ̆  

 ̧ Ҭ ֟ ᴆ ҹ ‖ ᵝ  

 ̧ DMA  

 

23.2  

ᵣ

ᵣ I O0

VDDP

“
ҏ ┼0

8

“

8

TX_BUSY

TX_FLAG

RX_BUSY

RX_FLAG

CLKOUT_EN
CLK_OUT

Ὺ
ⅎ

OE_ERR RPAR_ERR

TPAR_ERR

FRAME_ERR

TXD

RXD

OE0

 

23-1 ISO7816  
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23.3  

 

23-2 ISO7816  

 

7816 ‰̆7816 Ҋ̔ 

 ̧ ѿҩ ᵝ 8ҩ ᵝ 1ҩ ᵝ̆1ץETU 2ETU GUARDTIME Ȃ 

 ̧ ҹ11ETU 12ETUȂ 

 ̧ 10.5ҩETU ̆ ̆↕ ῀2ҩETU GUARDTIMĔ Ḡ

ҹ12ETŬ 11ҩETU RX_BUSYפ ֟ OE_ERR ̆

̕ ₮ ̆↕ 10.5ETU ᵞIŎ֟ ERROR SIGNALȂERROR SIGNAL

1ҩETŬ 2ҩETUȂ 11ҩETU ֟ RPAR_ERR Ȃ 

 ̧ 11ҩETU ⌠ERROR SIGNAL̆↕ ̆ פ̆

TX_BUSY Ȃ 

 ̧ 11ҩETU ⌠ERROR SIGNAL̆↕ ̆ ֟

TPAR_ERR 2ҩETU Ȃ 

 ̧ Ҭ ѿ ┴֟ ̆ᶏ MCU ץ Ҭ Ȃ 

 

23.4 ꜗ  

23.4.1  

7816 ̔ 

Start Byte(i) Parity Guardtime

Start Byte(i) Parity

Start

Start
Error signal

Byte(i+ 1)

Byte(i)

m1 m2 m3 m4 m5 m6 m7 m8 m9 m10 m11 m12

TPAR_ERR

RPAR_ERR

OE_ERR

RX_BUSY

TX_BUSY

Guardtime
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23-3 ISO7816  

 

23.4.2  

TXEN Ṝ̆ ᴆ TXBUF Ώ῀ ̆ ᴆ IO ᴆҊᴪ ꜚ ̆

ᴆ ץ Ҭ TXBUF Ώ῀ ̆ ᴆᴪ ╠ѿ Ҋѿ Ȃ

̆ῤ ῀ ꜚ῏ ̆ ҊҌ ⌠ ₮ Ȃ ̆

ԍ Ҭ ѿ ̆ ᴆң Ώ TXBUF Ҍ ̆ ῀ ᵝ

ӊ╠ Ώ TXBUF̆ ᴪ ╠ ‖ Ȃ ̆ ᴆ ᴆ ╠ѿ

῀ ᵝ ץ ΏҊѿ ̆ ᴆ ץ TX_FLAĞTX_FLAGҹ 1

startᵝ

8ᵝ

ᵝ

̙

∞ Ả ᵝ

Y

Ḥ

N

₮

N

Ҭ

Y

Ả ᵝ

Y

Ҭ
Ҭ

N
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̆ ῀ ᵝ ̆ ץ TXBUFΏ῀Ҋѿ Ȃ 

7816 ̔ 

 

23-4 ISO7816  

 

23.4.3 ᶕ DMA 7816  

7816 ᶏ ̆7816 ‖ ‖ ᴪ ꜚ֟ DMA

Ȃ ᴆ Ԋᾢ DMA ̆ 7816 ̆ RAM

̆ ᶏ DMA Ȃ DMAᴪ ꜚ 7816 ̆ RAM SPIӊ Ȃ 

startᵝ

8ᵝ

ᵝ

⌠

Ḥ ̙

Ả ᵝ

N

ꜚ

Y

₮

N

Ҭ

Y

extra 

guardtime?

N

Ҭ

Y

Block 

guardtime?

N
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ҽᶛ̔ᶏ DMA 7816  

 

 ̧ DMA 0 ҹ U7816_RX 

 ̧ RAM ȁ ⁞ȁ ᴨᾢ ȁᴰ Ҭ  

 ̧ ᶏ DMA  

 ̧ 7816  

 ̧ ᶏ 7816 ̆  

 ̧ ⌠ 7816 ꜚ֟ DMA  

 ̧ DMA ̆ 7816 ̆Ώ῀ RAM  
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23.5  

offset    

ISO7816( :0x40010000) 

0x00000000 
U7816 └  

̂U7816 Control Register̃ 
U7816_CR 

0x00000004 
U7816  

̂U7816 Frame Format Register̃ 
U7816_FFR 

0x00000008 
U7816 Ḡ  

̂U7816 Extra Guard Time Register̃ 
U7816_EGTR 

0x0000000C 
U7816 ᵬ №  

̂U7816 Prescaler Register̃ 
U7816_PSC 

0x00000010 
U7816  

̂U7816 Baud rate Generator Register̃ 
U7816_BGR 

0x00000014 
U7816  

̂U7816 Receive Buffer̃ 
U7816_RXBUF 

0x00000018 
U7816  

̂U7816 Transmit Buffer̃ 
U7816_TXBUF 

0x0000001C 
U7816Ҭ ᶏ  

̂U7816 Interrupt Enable Register̃ 
U7816_IER 

0x00000020 
U7816Ҭ  

̂U7816 Interrupt Status Register̃ 
U7816_ISR 

 

23.5.1 U7816 ┼ ЃU7816_CRЄ 

 U7816_CR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TXEN RXEN CKOEN HPUAT HPUEN RFUI 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:6 - RFU̔ ̆ ҹ 0 

5 TXEN 

U7816 ᶏ └ᵝ (Transmit Enable) 

1̔ ᶏ ̆  

0̔ ̆Ҍ ̆ ῏ ₮ ̆ SCLḤ

ҹᵞ  

4 RXEN 

U7816 ᶏ └ᵝ (Receive Enable) 

1̔ ᶏ ̆  

0̔ ̆Ҍ ̆ ῏ ῀  
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ᵝ  ꜛ  ⱳ  

3 CKOEN 

U7816 CLK ₮ᶏ └ᵝ (Clock output Enable) 

1̔7816 ₮ᶏ  

0̔7816 ₮  

2 HPUAT 

U7816 ҉ ꜚ └ᵝ (High-Pullup 

Automatically) 

1̔ ҉ ꜚ ̆ ҉  

0̔ ҉ ꜚ ⱳ ҉̆ HPUEN̆

LPUEN └ 

1 HPUEN 

U7816 ҉ ᶏ └ᵝ (High-Pullup Enable) 

1̔ ҉  

0̔ ҉  

0 RFUI Ḡ ᵝ 

 

23.5.2 U7816 ЃU7816_FFRЄ 

 U7816_FFR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - SFREN ERSW ERSGD 

ᵝ  U-0 R/W-0 R/W-00 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  BGTEN REP_T PAR RFREN TREPEN RREPEN DICONV 

ᵝ  R/W-0 R/W-0 R/W-00 R/W-0 R/W-1 R/W-1 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11 SFREN 

Guard Time └ᵝ (Send long Frame Enable) 

1̔Guard timeҹ 3 etu 

0̔Guard timeҹ 2 etu 

10:9 ERSW 

ERROR SIGNAL  (Error Signal Width) 

11̔ERROR SIGNAL ҹ 1ETU; 

10̔ERROR SIGNAL ҹ 1.5ETU; 

01̔ERROR SIGNAL ҹ 2ETU; 

00̔ERROR SIGNAL ҹ 2ETU; 

8 ERSGD 

ERROR SIGNAL GUARDTIME ֽ̂  ̃

(Error Signal Guard Time) 

1̔ERROR SIGNAL GUARDTIMEҹ 1~1.5ETUȂ 

0̔ERROR SIGNAL GUARDTIMEҹ 2~2.5ETUȂ 

ERROR SIGNAL ҹ ETU GUARDTIME ҹ 1.5

2.5ETU̕ERROR SIGNAL ҹ 1.5ETU GUARDTIMEҹ

1 2ETU 

7 BGTEN BGT └ᵝȂ └ -> ӊ ῀ BGTȂBGT
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ᵝ  ꜛ  ⱳ  

-> ӊ ̂block guard time enablẽ 

1̔BGTᶏ ̆ ῀ Block guard time(12 etu); 

0̔BGT ̆Ҍ ῀ Block guard time(12 etu); 

6 REP_T 

└ Ẽ ₮ ꜚ  (Repeated Times) 

1̔3  

0̔1  

5:4 PAR 

Ẽ  (Parity) 

00̔Even 

01̔Odd 

10̔Always 1 

11̔Ҍ ̆  

3 RFREN 

Guard Time └ᵝ (Receive short Frame ) 

1̔Guard timeҹ 1 etu 

0̔Guard timeҹ 2 etu 

2 TREPEN 

Ẽ  (Transmit Repeat 

Enable) 

1̔ ⌠ Ẽ ₮ ̂error signal̃̆ T̗0 ꜚ

Ȃ ѿ byte REP_T ̆

tx_parity_err ̆ Ҭ  

0̔ ⌠ Error signal Ҍ ꜚ ̆ tx_parity_err ̆

Ҭ  

1 RREPEN 

Ẽ  (Receive Repeat Enable) 

1̔ Ẽ ̆ T=0 ꜚ ERROR SIGNALȂ

ѿ BYTE REP_T ̆ RX_PARITY_ERR

̆ Ҭ  

0 ̔ Ẽ ̆Ҍ ꜚ ERROR SIGNAL ̆

RX_PARITY_ERR ̆ Ҭ  

0 DICONV 

ᴰ ̆  (bit Direction Conversion) 

1̔ ̆ᾢ MSB̕( + ᵝ)  

0̔ ̆ᾢ LSB ̕ ( + ᵝ)  

 

23.5.3 U7816 Ḧ ЃU7816_EGTRЄ 

 U7816_EGTR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TXEGT 

ᵝ  R/W-0000 0000 
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ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 TXEGT 
῀ Extra Guard Time ץ̂ ETUҹ ᵝ̃ 

(Transmit Extra Guard Time) 

 

23.5.4 U7816 ᵲ ⅎ ЃU7816_PSCЄ 

 U7816_PSC 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CLKDIV 

ᵝ  U-0 R/W-0 0011 

 

ᵝ  ꜛ  ⱳ  

31:5 - RFU̔ ̆ ҹ 0 

4:0 CLKDIV 

U7816 ₮№ └ (Clock Divider)̆ └ 7816

ᵬ № Ȃ 

U7816 ᵬ ҍ APBCLK № ῏ ̔ 

F7816=FAPBCLK/(CLKDIV+1) 

’̔CLK_DIV 0 1 ̆F7816=FAPBCLK/2 

̔7816 ᵬ 1~5MHZȂ 

 

23.5.5 U7816 ЃU7816_BGRЄ 

 U7816_BGR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - PDIV[11:8] 

ᵝ  U-0 R/W-0001 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PDIV[7:0] 

ᵝ  R/W-0111 0011 
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ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 PDIV 

U7816 № └ (Pre-Divider)̆ └ 7816 Ḥ№

̂ ̃ 

Baud ̗ F7816/(PDIV ̅ 1) 

 

̔PDIV ṿ 0x1̆ 0x0 

 

23.5.6 U7816 ЃU7816_RXBUFЄ 

 U7816_RXBUF 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RXBUF 

ᵝ  R-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 RXBUF U7816  (Receive Buffer) 

 

23.5.7 U7816 ЃU7816_TXBUFЄ 

 U7816_TXBUF 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TXBUF 

ᵝ  W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 
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ᵝ  ꜛ  ⱳ  

7:0 TXBUF U7816  (Transmit Buffer) 

 

23.5.8 U7816Ҳ ᶕ ЃU7816_IERЄ 

 U7816_IER 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - RXIE TXIE LSIE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:3 - RFU̔ ̆ ҹ 0 

2 RXIE 

Ҭ ᶏ ᵝȂ RXIFҬ ᵝ (Receive Interrupt 

Enable) 

1̔ RXIF ᵝ ֟ Ҭ  

0̔ Ҭ  

1 TXIE 

Ҭ ᶏ ᵝȂ TXIFҬ ᵝ(Transmit Interrupt 

Enable) 

1̔ TXIF ᵝ ֟ Ҭ  

0̔ Ҭ  

0 LSIE 

Ҭ ᶏ ᵝȂ ERRIF Ҭ ᵝ(Line Status 

Interrupt Enable) 

1̔ ERRIF ᵝ ֟ Ҭ  

0̔ Ҭ  

 

23.5.9 U7816Ҳ ЃU7816_ISRЄ 

 U7816_ISR 

Offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
WAIT_R

PT 
TXBUSY RXBUSY 

ᵝ  U-0 R-0 R-0 R-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
TPARER

R 
RPARER

R 
FRERR OVERR 
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ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - RXIF TXIF ERRIF 

ᵝ  U-0 R-0 R-1 R-0 

 

ᵝ  ꜛ  ⱳ  

31:19 - RFU̔ ̆ ҹ 0 

18 WAIT_RPT 

U7816 ԅ Ḥ ̆ ̕(Waiting 

for Repeat flag) 

῀ Ḥ ᵝ̆ ⌠ ᵝ ῀

ᴆ ̕ 

ᴆ Ȃ 

17 TXBUSY 

Ȃ̂ ꜚ ̃(Transmission busy 

flag) 

1̔ ԍ ̆ ᵝ Ȃ̂

ᵝ 1̆Ả ᵝҬ ̃ 

0̔  

16 RXBUSY 

Ȃ̂ ꜚ (̃Receiving busy flag) 

1̔ ԍ ̆ ᵝ Ȃ̂ ⌠

ᵝ 1̆ ⌠Ả ᵝ ̆ ₮ ̆↕

error signal Ȃ ᵝ ӊ ̆

̆ ̃ 

0̔  

15:12 - RFU̔ ̆ ҹ 0 

11 TPARERR 
Ẽ ᵝȂ ᴆ ᵝ̆Ώ 1  (Transmit 

Parity Error,write 1 to clear) 

10 RPARERR 
Ẽ ᵝȂ ᴆ ᵝ̆Ώ 1  (Receive 

Parity Error flag,write 1 to clear) 

9 FRERR 

ᵝȂ ᴆ ᵝ̆Ώ 1  (Frame Error 

flag,write 1 to clear) 

1̔ ̆ ⌠ frame ⌠

frame stopᵝ  

0̔ Ẽ  

8 OVERR 

₮ ᵝȂ ᴆ ᵝ̆Ώ 1  (Receive Overflow 

Error,write 1 to clear) 

1̔ ‖ ₮̆ ⌠ ̆ ₮

Ȃ ‖ ῤ  

0̔ ₮  

7:3 - RFU̔ ̆ ҹ 0 

2 RXIF 

(Receive interrupt flag)̆U7816 └

⌠ 1byte ̆ ₮ѿ Ҭ Ȃ ᴆ ᵝ̆

‖  

1̔ ⌠ 1byte ̆ ‖  

0̔ ⌠ ̆ ‖  

1 TXIF 

‖ (Transmit interrupt flag)̆҉ ᵝ

ꜚ ᵝ̆ ‖ ̆ ῀Ώץ Ȃ ᴆΏ῀

ꜚ ̆ ׆ ῀ ᵝ 1 

1̔ ‖  

0̔ ‖ ῤ  

0 ERRIF 
(Error interrupt flag)̆ ₮ ᴰ Ҭ₮

Ȃ bit TPARERRȁRPARERRȁFRERRȁOVERR Ȃ
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ᵝ  ꜛ  ⱳ  

ᴆ ҉ץ bitȂ 
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24 DMA 

24.1  

 ̧ 7 PDMĂ Peripherals<>RAMᴰ  

 ̧ 1 Ữ MDMĂ Flash<>RAMᴰ  

 ̧ DMAᴰ ̆DMA ᵬ Ҍ CPU  

 ̧ ᴰ 65536 ̂64KB̃̆ byte/half-word/wordᴰ  

 ̧ Flash->RAM ᴰ 8192 ̆ wordᴰ  

 ̧ Flash ̂RAM->Flash̃̆ ᾢ ̆ѿ ҹ256  

 ̧ RAM ȁ ⁞ 

 ̧ ֟ Ҭ ῃ Ҭ  

 ̧ ᴨᾢ ̂4 ᴨᾢ ̃ 
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24.2 ᵲ  

DMAҹ Peripheral<>RAM ̆ ᴰ ̆ ҩ ץ

->RAM RAM-> ᴰ ̆ ғ Ҍ ̆

byte/half-word/wordᴰ ȂDMAᵬҹ Master̆ ⌠ request AHB transactions

ᵬ̆ ῀ ꜚ ᵝ̆RAM ↕ ᵝȂ 

 

ҩ channel ׆ץ ҩ Ҭ ѿҩᵬҹ source destination̆ ᴆ ץ ᴨᾢ ̆

ңҩ RAM ̆ ᴨᾢ ‗ ᾢ ̆ ѿҩ ̆ ⌠ᴨᾢ

Ȃ 

ץ ‰ ̂RAM/Flash->Peripheral̃ ̂Peripheral->RAM̃ ̆ ᴰ

AHB ̆ DMA ̆CPU ѿҩ ‖ ̆ ҩ Master

‗ԍ BusMatrix ᴂ ᴨᾢ Ȃ ̆ ԍ № APB ҉̆

APB ⌠ AHBֽҹѿҩ slavĕ DMA APBҬᴋ ̆CPU ᶏ APBҊ ῒז

̆Ӟ ᴪ ᴂ Ȃ DIR ץ ҩ ᴰ ̆ ᴆ Ḡ ᴰ

ҍ ⌠ ҩ ҉ ѿ Ȃ 1 ╠ UART0

̆↕ DIR ҹ 0̂ ׆ ₮̆Ώ῀ RAM̃ ̆ UART0 ѿ ̆

RXD0 DMĂ DMA ׆̆ UART0 ̆ DIR

ҹ 1̆↕ DMA UART0 Ώ ᵬ UART0 Ȃ 

 

ᴆ DMA Ữ ̆ ԍ DMAᴰ ̆ ץ ⁞ Ȃ

TRFLEN ᴰ ̆ ᴰ ̆ ⌠ ̆ Ữ

̆ ᴰ ̆῏ Ȃ 

 

channel ᶏ ̆DMA ‰ Ҭ Ȃ ᴰ ѿ ᴰ

̆ѿҩ HTIF̂ Half transfer interrupt flag̃ Ҭ ᵝ̕ ᴰ ῃ ̆TCIF̂ Transfer 

complete interrupt flag̃ Ҭ ᵝȂ҉ Ҭ ץ Ҭ ᶏ Ȃ 

DMAѿҩ transfer block ӊ╠̆ ᴆ ῏ץ channelᶏ ̆ DMA ̆

ᴆ ᶏ ̆↕ DMA ӊ╠ ᵬȂ 
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24.3  

Cortex-M0

Channel 0

Channel 1

Channel 6

arbitration

DMAC

AHB2APB

Bridge

GPIO

PMU

RCC

UARTx

I2C

SPIx

7816

ATIM

GPTIMx

ADC

CRC

AES

LPUART

LPTIM

AH
B

DMA

 

24-1 DMA  

 

24.4 ᵲ  

DMA ̔ 

└
̂ / ⁞̆ Ȃ

ᴨᾢ ̃
CHxCTRL ( x=0~7)

ΏRAM
CHxMEMAD ( x=0~7)
ҹ 7̆ Ώ

CH7FLSAD

ΏDMAᶏ ᶏ
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24-2 DMA  

 

DMA № ң № ̔ Ȃ 

 ̧  

a) DMA ⌠ ̆ ⌠ b 

b) ∞ ῒז ̆ ↕̆Ả b ῒז ̕

̆ ѿ ∞ ῒז Ḥ ̆ ̆↕∞ ╠ ᴨᾢ ԍῒז

̆ ̆↕ ⌠ c ̆ ̆↕Ả b ῒז

 

c) Ḥ ̆ ⌠ ↕̆ ⌠ d̆ ↕Ả c 

d) +1̆ ∞ ⌠ ̆ ↕֟ ᶏ ῏ ‖̕∞

̆ ̆↕ ⌠ ă ̆↕Ả d ∞ ᴰ ⌠ ̆ ↕ ⌠

a 

 ̧  

a)  

b) HADDRΏ  

c) HADDRΏ ̆ HRDATA 

d) ⌠ HRDATA Ώ⌠ HWDATA 

e) ₮ ̆ ⌠ a 

 

DMA ᵬ Ҋ ̔ 
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ᴂ

Yes Yes

̙
+1

Yes

HADDR=
Yes

HADDR=
HRDATA

ΏHWDATA

N
0

N
0

N
0

N
0

 

24-3 DMA ᵲ  

24.5  

DMA / / ̆ ҩ ץ └ Ҭ BDWᵝ ᴰ

Ȃ 
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24.6 ┼ 

24.6.1 DMA  

DMA῍ 7ҩᴨᾢ ̆ ҩ 8ҩ ̆ ҩ

ῒҬѿҩ ῀ └ ̆ └ ҩ busy ᴨᾢ ῒҬѿҩ

̆ ҊȂ 

  0 1 2 3 4 5 6 

0 ADC ADC    ADC   

1 SPI1    SPI1_RX SPI1_TX SPI1_RX SPI1_TX 

2 SPI2   SPI2_RX  SPI2_TX SPI2_RX SPI2_TX 

3 UART0  RXD0 TXD0 RXD0 TXD0   

4 UART1    RXD1 TXD1 RXD1 TXD1 

5 UART4   RXD4 TXD4    

6 UART5     RXD5  TXD5 

7 LPUART0 
LPUART0_
RX 

LPUART0_
TX 

 
LPUART0_
RX 

 
LPUART0_
TX 

 

8 LPUART1 
LPUART1_

TX 
 

LPUART1_

RX 
  

LPUART1_

RX 

LPUART1_

TX 

9 U7816      U7816RX U7816TX 

10 I2C  I2C_RX I2C_TX  I2C_RX  I2C_TX 

11 AES AES_IN AES_OUT      

12 CRC CRC       

13 ATIM ATIM_CH1 ATIM_CH2 ATIM_CH3 ATIM_CH4 
ATIM_TRIG 
ATIM_COM 

ATIM_UEV 

  

14 GTIM1 
GTIM1_CH

1 

GTIM1_CH

2 

GTIM1_CH

3 

GTIM1_CH

4 
  

GTIM_TRIG 

GTIM1_UE
V 

15 GTIM2 
GTIM2_CH
1 

GTIM2_CH
2 

GTIM2_CH
3 

GTIM2_CH
4 

 

GTIM2_TRI

G 
GTIM2_UE
V 

 

16 LPTIM32  
LPT32_CH
1 

   
LPT32_CH
2 

 

  8 8 8 8 8 8 8 

24-1DMA  

 
 

̆ATIM_TRIGȁATIM_COM ATIM_UEV ̆ ֽ DMA Burst ̆

֓ ⌠ D̆MA ATIM DMAR ̆ ҈ҩ ץ ⌠ѿҩ ҉ ̕

̆ GTIMx_TRIG GTIMx_UEV Ӟ ץ ⌠ѿҩ ҉Ȃ 

 

CHxSSEL ̆҉ Ҭ҉׆⌠Ҋ№≢ CHxSSEL=0~7 ’Ҋ

Ḥ Ȃ 0̆ CH0SSEL=2 ̆ Ҭ EUART1_TX̆ EUART1

DMA ⌠DMA 0 ῀Ȃ 
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24.6.2 ᴮᾨ  

DMA ῍ 7ҩ ̆ ҩ ᴨᾢ ≢ ץ ҹ v̔ery high,high,low,very lowȂ

ҩ ҹ ᴨᾢ ≢ ̆ ̆ᴨᾢ ≢ ᵞȂ 

DMA ѿ ᴪ ̆Ẋ 0ᴰ ҹ 3̆ 1ᴰ ҹ

2Ȃ 0 ԋ ᴰ ‰ ҈ ̆ 1 ̆ └

ᴨᾢ ℗ 1 ̆ 1 ῃ ̆ Ῥ℗ 0

▼Ҋ Ȃ 

24.6.3 ᴶ ӎ 

DMA ӈ ↕Ҭ̆_RX DMA׆ ̆Ώ῀ RAM̆ _TX DMA׆ RAM/Flash

̆Ώ῀ Ȃ 

ᴆ ҩ № ӊ ̆ CHx_DIR ᴰ ̆

ᴪ DMA ᵬȂ 

24.6.4  

DMA ̂Circular modẽ Ȃ Ҋ̆ CHxTSIZE ӈ ᴰ

̆DMAҌᴪ ꜚẢ ̆ RAM ӈ ̆ ᴰ ȂDMA Ҭ

ῃ Ҭ ᴪ ̆DMAҌᴪ ᴰ ̆ ⌠ ᴆ῏ Ȃ 

ᵝ CHxCTRL.CIRC ᶏ Ȃ 

Ữ DMA Ҍ Ȃ 
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24.7  

offset    

DMA( :0x40000400) 

0x00000000 
DMAῃ └  

̂DMA Global Control Register̃ 
DMA_GCR 

0x00000004 
0 └  

̂Channel 0 Control Register̃ 
DMA_CH0CR 

0x00000008 
0 Ữ  

̂Channel 0 Memory Address Register̃ 
DMA_CH0MAD 

0x0000000C 
1 └  

̂Channel 1 Control Register̃ 
DMA_CH1CR 

0x00000010 
1 Ữ  

̂Channel 1 Memory Address Register̃ 
DMA_CH1MAD 

0x00000014 
2 └  

̂Channel 2 Control Register̃ 
DMA_CH2CR 

0x00000018 
2 Ữ  

̂Channel 2 Memory Address Register̃ 
DMA_CH2MAD 

0x0000001C 
3 └  

̂Channel 3 Control Register̃ 
DMA_CH3CR 

0x00000020 
3 Ữ  

̂Channel 3 Memory Address Register̃ 
DMA_CH3MAD 

0x00000024 
4 └  

̂Channel 4 Control Register̃ 
DMA_CH4CR 

0x00000028 
4 Ữ  

̂Channel 4 Memory Address Register̃ 
DMA_CH4MAD 

0x0000002C 
5 └  

̂Channel 5 Control Register̃ 
DMA_CH5CR 

0x00000030 
5 Ữ  

̂Channel 5 Memory Address Register̃ 
DMA_CH5MAD 

0x00000034 
6 └  

̂Channel 6 Control Register̃ 
DMA_CH6CR 

0x00000038 
6 Ữ  

̂Channel 6 Memory Address Register̃ 
DMA_CH6MAD 

0x0000003C 
7 └  

̂Channel 7 Control Register̃ 
DMA_CH7CR 

0x00000040 
7 Flash  

̂Channel 7 Flash Address Register̃ 
DMA_CH7FLSAD 

0x00000044 
7 RAM  

̂Channel 7 RAM Address Register̃ 
DMA_CH7RAMAD 

0x00000048 
DMAҬ  

̂DMA Interrupt Status Register̃ 
DMA_ISR 

 

24.7.1 DMAῊ ┼ ЃDMA_GCRЄ 

 DMA_GCR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 
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 DMA_GCR 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - 
ADDRE
RR_EN 

EN 

ᵝ  U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:2 - RFU̔ ̆ ҹ 0 

1 ADDRERR_EN 

DMA Ҭ ᶏ  (DMA address error interrupt enable) 

1̔ᾛ Ҭ  

0̔ Ҭ  

0 EN 

DMAῃ ᶏ  (DMA enable) 

1̔DMAᶏ  

0̔DMA῏  

 

24.7.2 x ┼ ЃDMA_CHxCRЄ 

 DMA_CHxCR(x=0,1,2,3,4,5,6) 

Offset 0x00000004 + x*0x08 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  TSIZE[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  TSIZE[7:0] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - PRI INC SSEL 

ᵝ  U-0 R/W-00 R/W-0 R/W-000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - DIR BDW CIRC FTIE HTIE EN 

ᵝ  U-0 R/W-0 R/W-00 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:16 TSIZE Channelxᴰ ̆ 65536 ᴰ  

15:14 - RFU̔ ̆ ҹ 0 

13:12 PRI 

Channelxᴨᾢ  (Channels Priority) 

00̔Low 

01̔Medium 

10̔High 

11̔Very High 

11 INC 

RAM ⁞  (Channelx Ram address Incremental) 

1̔RAM  

0̔RAM ⁞ 
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ᵝ  ꜛ  ⱳ  

10:8 SSEL 

Channelx  (Channelx request Source Select) 

ҩ ץ 8 ҩ ̆

24.6.1DMA  

7 - RFU̔ ̆ ҹ 0 

6 DIR 

ᴰ  (Direction) 

׆0̔ Ώ῀ RAM 

׆1̔ RAM Ώ῀  

5:4 BDW 

ᴰ  (Bandwidth) 

00̔ ̆8bit 

01̔ ̆16bit 

10̔ ̆32bit 

11̔RFU 

3 CIRC 

‖  (Circular mode enable) 

0̔῏  

1̔ᶏ  

2 FTIE 

Channelx ᴰ Ҭ ᶏ  (Channelx Finished-Transfer 

Interrupt Enable) 

1̔ᶏ ᴰ Ҭ  

0̔῏ ᴰ Ҭ  

1 HTIE 

Channelx ᴰ Ҭ ᶏ  (Channelx Half-Transfer 

Interrupt Enable) 

1̔ᶏ Ҭ  

0̔῏ Ҭ  

0 EN 

Channelxᶏ  (Channelx Enable) 

1̔ ꜚ 0 

0̔῏ 0 

 

24.7.3 x Ỵ ЃDMA_CHxMADЄ 

 DMA_CHxMAD(x=0,1,2,3,4,5,6) 

Offset 0x00000008 + x*0x08 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  MEMAD[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  MEMAD[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  MEMAD[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MEMAD[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 MEMAD 

Channelx Ữ D̆MAᴰ ꜚ╠ ᴆ Ώ

῀ Ữ Ȃ(Channel x Memory Address pointer) 

̆DMA hardfault 
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ᵝ  ꜛ  ⱳ  

Flash ̆ FlashΏ῀ Ȃ 

ᴆ ץ ╠ DMAᴰ Ữ Ȃ 

 

24.7.4 7 ┼ ЃDMA_CH7CRЄ 

 DMA_CH7CR 

Offset 0x0000003C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - TSIZE[11:8] 

ᵝ  U-0 R/W-0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  TSIZE[7:0] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - PRI - DIR RI FI 

ᵝ  U-0 R/W-00 U-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - FTIE HTIE EN 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:28 - RFU̔ ̆ ҹ 0 

27:16 TSIZE 

Channel7ᴰ  (Channel 7 Transfer Size) 1̆-4096 ᴰ ̆

ֽ Flash->RAMᴰ R̆AM->Flashᴰ ҹ 64

ᴰ  

15:14 - RFU̔ ̆ ҹ 0 

13:12 PRI 

Channel7ᴨᾢ  (Channel 7 Priority) 

00̔Low 

01̔Medium 

10̔High 

11̔Very High 

11 - RFU̔ ̆ ҹ 0 

10 DIR 

Channel7ᴰ  (Channel 7 Direction) 

1̔Flash->RAMᴰ  

0̔RAM->Flashᴰ  

9 RI 

Channel7 RAM ⁞ ֽ̆ Flash->RAMᴰ Ҭ  

(Channel 7 Ram Incremental) 

1̔RAM  

0̔RAM ⁞ 

8 FI 

Channel7 Flash ⁞ ֽ̆ Flash->RAMᴰ Ҭ  

(Channel 7 Flash Incremental) 

1̔Flash  

0̔Flash ⁞ 

7:3 - RFU̔ ̆ ҹ 0 

2 FTIE 

Channel7ᴰ Ҭ ᶏ  

(Channel 7 Finished-Transfer Interupt Enable) 

1̔ᶏ ᴰ Ҭ  

0̔῏ ᴰ Ҭ  
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ᵝ  ꜛ  ⱳ  

1 HTIE 

Channel7 ᴰ Ҭ ᶏ  (Channel 7 Half-Transfer 

Interrupt Enable) 

1̔ᶏ Ҭ  

0̔῏ Ҭ  

0 EN 

Channel7ᶏ  (Channle 7 Enable) 

1̔ ꜚ 0 

0̔῏ 0 

 

24.7.5 7 Flash ЃDMA_CH7FLSADЄ 

 DMA_CH7FLSAD 

Offset 0x00000040 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - FLSAD[14:8] 

ᵝ  U-0 R/W-000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  FLSAD[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:15 - RFU̔ ̆ ҹ 0 

14:0 FLSAD 

Channel7 Flash ̂word ̃ D̆MAᴰ ꜚ╠ ᴆ

Ώ῀ Flash D̆MA ꜚ DMA

ᴰ ⁞ (Channel 7 Flash Address pointer) 

ᴆ ץ ╠ DMAᴰ Flash  

ᵞᵝ̂ bit5-0ֽ̃ Flash->RAM ᴰ Ҭ ̆

RAM->Flashᴰ Ҭ Flash half-sector  

 

24.7.6 7 RAM ЃDMA_CH7RAMADЄ 

 DMA_CH7RAMAD 

Offset 0x00000044 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - RAMAD[11:8] 

ᵝ  U-0 R/W-0000 
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 DMA_CH7RAMAD 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RAMAD[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:12 - RFU̔ ̆ ҹ 0 

11:0 RAMAD 

Channel7 RAM ̆DMAᴰ ꜚ╠ ᴆ

Ώ῀ RAM ̂word ̃̆DMA ꜚ DMA

ᴰ ⁞ (Channel 7 RAM Address pointer) 

ᴆ ץ ╠ DMAᴰ RAM  

 

24.7.7 DMAҲ ЃDMA_ISRЄ 

 DMA_ISR 

Offset 0x00000048 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
ADDRE

RR 

ᵝ  U-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CHFT[7:0] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CHHT[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:17 - RFU̔ ̆ ҹ 0 

16 ADDRERR 
DMAᴰ ̆ ᴆ ᵝ̆ ᴆΏ 1  

(DMA address error flag,write 1 to clear) 

15:8 CHFT 

DMA x ᴰ (DMA channel Finished-Transfer 

Flag,write 1 to clear)̆ ᴆ ᵝ̆ ᴆΏ 1  

1̔ ᴰ  

0̔ ᴰ  

7:0 CHHT 
DMA x ᴰ  (DMA channel Half-Transfer 

Flag,write 1 to clear)̆ ᴆ ᵝ̆ ᴆΏ 1  
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25 CRC 

25.1  

Όᵩ (Cyclic Redundancy Check̆CRC) ҹ ת Ḥ ̆

FM33LC0XXҬCRC ᾝҹ ῃ ̆ ᴆ └ 7816ȁI2CȁUART SPI

ұ CRC Ȃ 

C̆RCӞ Flashῤ Ȃ DMĂ ץ FlashҬ ῤ CRC

̆ ѿҩ ҍ̆ ѿ Ḡ FlashҬȂ ҩCRC ̆ ץ Flash

ῤ ȁ Ȃ 

 ̧ 7/8/16/32ᵝCRC̆ ᴋ  

 ̧ ∆ṿ  

 ̧ CRC ̆1ҩ 8bit CRC ̆4ҩ 32bit CRC  

 ̧ ῀ ₮ ꜚ ץ̂ ȁ ȁ ῃ ҹ ᵝ̃ 

 ̧ ₮  
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25.2 ᴌ  

₮

CRC

ҹCCITT

CRC

32bit∆ṿΏ῀CRC

῀ ₮

Ώ῀CRC

 

25-1CRC  

 

CRC Ҋ̔ 

 ̧ CRC Ṝ̆ ᵝ Ҭ ∆ ṿ̆ 0x0000_0000~0xFFFF_FFFFȂ 

 ̧ ₮ CRC_XOR 

 ̧ ᴆ ῀REFLECTIN ᶏ ̕ ₮REFLECTOUTXOROUT ᶏ  

 ̧ ᴆ CRC ῀ (CRC_DR)̆ ꜚ ᵝȂ 

 ̧ ̆ Ώ⌠ ̆ ᴆ ╠ BUSYβ ∞  ̔

 ̧ ҹ7bit ↕ ҹCRC_DR[6:0]̆ ҹ8bit ↕ ҹCRC[7:0]̆

ҹ16bit ↕ ҹCRC_DR[15:0]̆ ҹ32bit ↕ ҹCRC_DR[31:0]̕ 

 ̧ ╠ѿ CRC ̆ ҬᴪḠ ╠ѿ ̆ᵬҹ ᵝ ∆ ṿȂ

CRC ̆ ᴆ CRCṿȂ 
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25.3 Golden  

ᶫ Golden ᶫ Ҭ ᶏ Ȃ 

 ῀ ↓ 

∆ ṿ(16 └) 

ῃ 0 ῃ F 6363 

              CRC ̂16 └̃ 

CRC-8 
5A5A 0F D8 C5 

1223344 F9 28 96 

CRC-16 
5A5A 5DD9 DDD4 9696 

11223344 7D35 7D11 4698 

CRC-CCITT 
5A5A 1ACB 07C4 1877 

11223344 DD33 59F3 DD06 

25-1CRC golden  

 

25.4 DMA  

CRCҍDMAӊ ҹ ̂RAM->CRC Ȃ̃CRC ץ DMA RAM ̆

ῒ ᵬ ȂCRC DMA ̆DMA ̆ RAM Ώ῀CRC

CRCDR ҬȂCRC ⌠ ̆ DMA ṿ̆ C̆RC

DMA Ȃ 

DMA ῏

ᶏ DMAῃ ᶏ

CRC ῏

ᶏ DMA ᶏ

cr c_t xbuf _empt y

DMA RAM

DMAΏCRC
cr c_dr 0

CRC

Yes
No

 

25-2ᶏ DMA RAMҬ CRC  



25CRC 

֟ ӥ 

FM33LC0xx                              2.4                                  404 

 

25.5 Flash  

CRC DMA ץ Flashῤ ̆ ‗ ̔ 

 ̧ ᾢ DMA Flashῤ ⌠RAMҬ 

 ̧ DMA RAMҬ Flash ⌠CRC  

 ̧ ҉ץ ⌠ Flash  
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25.6  

offset    

CRC( :0x40018000) 

0x00000000 
CRC  

̂CRC Data Register̃ 
CRC_DR 

0x00000004 
CRC └  

̂CRC Control Register̃ 
CRC_CR 

0x00000008 
CRC LFSR  

̂CRC Linear Feedback Shift Register̃ 
CRC_LFSR 

0x0000000C 
CRC ₮  

̂CRC output XOR Register̃ 
CRC_XOR 

0x0000001C 
CRC  

̂CRC Polynominal Register̃ 
CRC_POLY 

 

25.6.1 CRC ЃCRC_DRЄ 

 CRC_DR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  DR[31:24] 

ᵝ  R/W-1111 1111 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  DR[23:16] 

ᵝ  R/W-1111 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DR[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DR[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:0 DR 

CRCDR ԍᵬҹ ῀ ̆ ғ Ḡ CRC

Ȃ(CRC Data Register) 

ᵬҹ ῀ ̔ word ᵬᶏ ̆↕ CRCDR[31:0] ̆

῍ 4 byte ̂ ᵞ⌠ ̃̕ ↕ CRCDR[7:0] ̆

῍ 1 byte Ȃ 

Ḡ ̔ ҹ 7ᵝ Ḡ CRCDR[6:0]̆ ҹ 8

ᵝ Ḡ CRCDR[7:0]̆ ҹ 16 ᵝ Ḡ

CRCDR[15:0]̆ ҹ 32ᵝ Ḡ CRCDR[31:0]Ȃ 

 

25.6.2 CRC ┼ ЃCRC_CRЄ 

 CRC_CR 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - OPWD PARA 

ᵝ  U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  RFLTIN RFLTO RES BUSY XOR SEL 

ᵝ  R/W-00 R/W-0 R-0 R-0 R/W-0 R/W-10 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9 OPWD 

WORD ᵬᶏ  (Operation by Word) 

0̔ ᵬ̆CRC ֽ CRCDR ᵞ  

1̔ ᵬ̆CRC CRCDRῃ 4  

8 PARA 

CRC ᶏ  (Parallel Calculation) 

0̔ұ ̆ 1ҩ 8ҩ  

1̔ ̆ 1ҩ 1ҩ  

7:6 RFLTIN 

CRC ῀ └ (Reflected Input) 

00̔ ῀Ҍ  

01̔ ῀  

10̔ ῀  

11̔ ῀  

ᶛ ̔ ҹ 0x11223344̆ 

RFLTIN==01̆↕ ҹ 0x8844CC22̆Ῥ  

RFLTIN==10̆↕ ҹ 0x448822CC̆Ῥ  

RFLTIN==11̆↕ ҹ 0x22CC4488̆Ῥ  

5 RFLTO 

CRC ₮ └ (Reflected Output) 

0̔ ₮Ҍ  

1̔ ₮  

ᶛ ̔ 

RFLTO==1̆ ╠ CRC ҹ 0x1234̆↕ ₮

ҹ 0x2C48 

 RFLTO==0̆↕ ₮ 0x1234 

̔ Ҍѿ ҹ ₮ ̆ XOR ҹ 1̆

bit2  

4 RES 

CRC ᵝ̆  (Result Flag) 

0̔CRC ҹ 0 

1̔CRC ῃ 0 

3 BUSY 

CRC ᵝ̆  (Busy) 

0̔CRC  

1̔CRC Ҭ 

2 XOR 

₮ ᶏ  (Output XORed with CRC_XOR register enable) 

0̔ ₮Ҍ CRC_XOR  

1̔ ₮ CRC_XOR  

1:0 SEL 

CRC ᵝ  (Polynomial width Selection) 

00̔32ᵝ 

01̔16ᵝ 

10̔8ᵝ 
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ᵝ  ꜛ  ⱳ  

11̔7ᵝ 

 

25.6.3 CRC LFSR ЃCRC_LFSRЄ 

 CRC_LFSR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  LFSR[31:24] 

ᵝ  R/W-1111 1111 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  LFSR[23:16] 

ᵝ  R/W-1111 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  LFSR[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  LFSR[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:0 LFSR 
CRC ᵝ  (Linear Feedback Shift Register) 

╠ ץ ᴆΏ῀ CRC∆ ṿ 

 

25.6.4 CRC ₴ ЃCRC_XORЄ 

 CRC_XOR 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  XOR[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  XOR[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  XOR[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  XOR[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 XOR 

CRC  (eXclusive OR) 

CRC_CR.XORҹ 1 ̆CRC ₮╠

Ȃ 
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25.6.5 CRC ЃCRC_POLYЄ 

 CRC_POLY 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  POLY[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  POLY[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  POLY[15:8] 

ᵝ  R/W-0001 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  POLY[7:0] 

ᵝ  R/W-0010 0001 

 

ᵝ  ꜛ  ⱳ  

31:0 POLY CRC  (CRC Polynominals) 
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26 ЃATIMЄ 

26.1  

FM33LC0XX ѿҩ Ȃ 

ѿҩ16bit ꜚ ѿҩ № Ȃ 

ץ ̆ ȁ ₮ ȁPWMȁ ῀ ԑ PWMȂ 

 

 

26.2 Ӏ  

 ̧ 16bit ҉ȁ Ҋȁ ꜚ  

 ̧ 16bit № ̆ №  

 ̧ 4ҩ ԍ ῀ ȁ ₮ ȁPWMȁ ‖ ₮ 

 ̧ ῀ ԑ ₮ 

 ̧ ᵬ ̆ 120MHz 

 ̧ ̆ ҩ  

 ̧ ң ┤ ῀ȁ ┤ ȁSVD┤ ̆┤ Ḥ ̆┤ Ḥ  

 ̧ ҊԊᴆץ ֟ Ҭ DMAԊᴆ 

- ҉/Ҋ ₮̆ ∆ ̂ ᴆ ᴆ trigger̃ 

- TriggerԊᴆ̂ ꜚȁẢ ȁ∆ ȁῤ ̃ 

- ῀  

- ₮  

- ┤ ῀ 

 ̧ ֜ ᴰ  

 

̔ 

ü OCxREFḤ ҹ ҹ ̂activẽ̆ҹᵞ ҹ ̂inactivẽ 

ü ̂IDLE modẽ̔ ̆ ┤ Ԋᴆ MOE=0 

ü ₮ ̂output disables̃̔GPIO ₮ᶏ ῏ ̆Ҍ TIMER ꜚ 

ü Off-state̔GPIO ₮ᶏ ̆ᵖ TIMER ₮  

ü ̂inactive statẽ̔ԑ Ҭ ѿ ң ₮  
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26.3  

Trigger

Controller

Slave mode

controller

Encoder

interface

CK_ATIM

TRGO
ETR

TRGI
ITR0
ITR1
ITR2
ITR3

Prescaler
CK_PSC

16bit Counter

Auto-reload

register

Repetition counter

Capture/Compare 1

Capture/Compare 2

Capture/Compare 3

Capture/Compare 4

DTG register

DTG

DTG

DTG

output

output

output

output

ATIM_CH1

ATIM_CH1N

ATIM_CH2

ATIM_CH2N

ATIM_CH3

ATIM_CH3N

ATIM_CH4

Prescaler

Prescaler

Prescaler

Prescaler

ATIM_BRK1

Filter&Polarity

ATIM_CH1 Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

ATIM_CH2

ATIM_CH3

ATIM_CH4

Polarity, edge selection

& prescaler

Filter

ETRF

T
IF

_
E

D

TI1FP1

TI2FP2

ITR
TRC

TRC

TRC

IC1

IC2

IC3

TRC

TI1FP1

TI1FP2

TI2FP1

TI2FP2

TI3FP3

IC4

TI3FP4

TI4FP3

TI4FP4
TRC

IC1PS

IC2PS

IC3PS

IC4PS

REP register

IT1

IT2

IT3

IT4

BRK1

CK_CNT

OC1REF

OC2REF

OC3REF

OC4REF

ATIM_BRK2

COMP1_OUT

SVD_OUT

BRK2

&

|

HFDET

BKE

 

26-1  
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26.4 ꜗ  

26.4.1 ᾣ 

ᾝ ѿҩ16ᵝ ꜚ Ȃ ץ ҉ȁ Ҋ

Ȃ ץ 16ᵝ № APBCLK № ⌠Ȃ 

ȁ ꜚ № ץ ᴆ Ώ ̆ ᶏ Ӟ

Ȃ 

 

ᾝ Ҋ ̔ 

 ̧ ̂ATIM_CNT̃ 

 ̧ № ̂ATIM_PSC̃ 

 ̧ ꜚ ̂ATIM_ARR̃ 

 ̧ ̂ATIM_RCR̃ 

 

ARR ⱳ ̆ ⱳ ARPÊAuto Reload Preload Enablẽ └Ȃ ARPE=0

̆ ARR Ώ῀̆Ώ῀ ᴰ῀⌠ ̕ ARPE=1 ̆ ARR

Ώ῀ update event̂ATIM_CNT҉ ₮ Ҋ ₮̃ ̆ᴰ ⌠ Ȃ ᴆ

Ӟ ץ ᵬҺꜚ ARR ̂UEṼȂ 

 

ATIM_CNT ᵬ ATIM_PSC֟ № ꜚ̆ ᶏ ̂CEÑ ᵝ ̆

CNT Ȃ CNT=ARR ̆ ̆ update eventȂ 

 

ATIM_PSC ѿҩ № ̆ APBCLK 1~65536№ ȂPSC ̆

ΏPSC Ҍ Ώ ̆ update event⌠ ̆ ᴪ׆PSC Ȃ

CNT Ҭ̆ ᴆ ץ ΏPSC̆ № Ҋѿ Ԋᴆ Ȃ 
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CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
1

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 1

0
Pr escal er  

count er
0 1 0 1 10 10 10

 

26-2 ⅎ ה 1 ҿ 2  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
3

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 3

0
Pr escal er  

count er
0 1 2 3 10 32 10

 

26-3 ⅎ ה 1 ҿ 4  
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26.4.2 ᵲ  

҉ ȁ Ҋ Ҭ Ȃ 

҉  

Ҭ̆ ᶏ 0׆ ̆ ⌠CNT=ARR̆֟ ₮Ԋᴆ̆ 0׆ Ȃ 

ᶏ ԅ ⱳ ̆↕ RCR ӈ ҉ ̂RCR+1̃̆ ᴪ֟

₮ԊᴆȂ 

ᴆ ץ UG update event̆ CNT № ꜚ Ȃ UG

UIF̂Update Interrupt Flag̃Ҭ ᵝ URS ‗ Ȃ 

 

UDIS ץ update event̆ ץ ᾧ preload Ҭ ṿ ⌠ ᵬ

ҬȂ 

update event Ҋץ̆ ̆ ғUIF ᵝ̔ 

 ̧ RCR ҹATIM_RCRῤ  

 ̧ ARR ҹATIM_ARRῤ  

 ̧ PSC ҹATIM_PSCῤ  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

05 06 07 08 09

 

26-4 ҏ ЇῪ Ғⅎ  
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CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-5 ҏ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04 05 06 07 08 09

FA
Aut o- r el oad 

r egi st er
EC

Wr i t e a new val ue i n 

ATI M_ARR
Aut o- r el oad shadow 

r egi st er FA EC

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-6ARPE=0ЃATIM_ARR Є Ԑᴌ 
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CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Wr i t e a new val ue i n 

ATI M_ARR

FA EC

Aut o- r el oad 

r egi st er

Aut o- r el oad shadow 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-7ARPE=1ЃATIM_ARR Є Ԑᴌ 

 

Ҋ  

Ҋ Ҭ̆ ARRṿ׆ ⁞̆⌠0 ֟ Ҋ ₮Ԋᴆ̆ ғ ARR׆ Ȃ 

ᶏ ԅ ⱳ ̆↕ RCR ӈ ҉ ̂RCR+1̃̆ ᴪ֟

₮ԊᴆȂ 

ᴆ ץ UG update event̆ CNT № ꜚ Ȃ UG

UIF̂Update Interrupt Flag̃Ҭ ᵝ URS ‗ Ȃ 

 

UDIS ץ update event̆ ץ ᾧ preload Ҭ ṿ ⌠ ᵬ

ҬȂ 

update event Ҋץ̆ ̆ ғUIF ᵝ̔ 

 ̧ RCR ҹATIM_RCRῤ  

 ̧ ARR ҹATIM_ARRῤ  

 ̧ PSC ҹATIM_PSCῤ  
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CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-8 Ґ ЇῪ Ғⅎ  

 

CK_PSC

CEN

CK_CNT

02 01 00 ECCNT EB EA E9 E8

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-9 Ґ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

FA EC

Wr i t e a new val ue i n ATI M_ARR

Aut o- r el oad 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-10 Ґ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

FA EC

Wr i t e a new val ue i n ATI M_ARR

Aut o- r el oad 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

26-11 Ґ ЇҒᶕ Ԑᴌ 

 

Ҭ  
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Ҭ Ҋ̆ 0׆ ҉ ⌠̆ARR-1֟ ҉ ₮Ԋᴆ̆ ARR׆ Ҋ

⌠1̆֟ Ҋ ₮Ԋᴆ̆Ῥ0׆ ҉ Ȃ 

CMS[1:0] ԍᶏ Ҭ ̆ Ҭ Ҋ ₮ ᵬ Ȃ CMS!=00

ҹҬ ̆ CMS=01 ̆ ₮ ⱳ ֽ Ҋ ̆ CMS=10 ̆ ₮

ⱳ ֽ ҉ ̆ CMS=11 ̆ ₮ ⱳ ҉Ҋ Ȃ 

Ҭ Ҋ̆DIR ᴆ Ώ̆ ᴆ ꜚ ̆ ╠

Ȃ 

overflow underflow Ԋᴆ҉ ᴪ  ARRȁPSC RCR Ȃ 

CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

05 06 05 04 03

Counter underflow

Atim_CNT

 

26-12Ҳ ЇATIM_PCS=0ЇATIM_ARR=0x6 
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CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04 05 06 07 08 09

FAATIM_ARR 32

Write a new value in ATIM_ARR

Auto-reload active 

register
FA 32

Atim_CNT

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

 

26-13 ЇARPE=1 Ԑᴌ( Ґ ) 

 

CK_PSC

CEN

CK_CNT

F3 F4 F5 F6 F7 F9 32 31 30 2F 2E 2D 2C 2B 2A 29

FAATIM_ARR 32

Write a new value in ATIM_ARR

Auto-reload active 

register
FA 32

Atim_CNT

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

 

26-14 ЇARPE=1 Ԑᴌ( ₴) 
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26.4.3  

Update event overflow underflow̆ ғ ҹ0 ’Ҋ֟ Ȃ ARRȁ

PSCȁCCR̂ / ̆ ₮ Ҋ̃ preload ᴪ N+1 overflow underflow

ӊ ̆ ᴰ ̆ῒҬN RCR ṿȂ 

Ҋץ ’Ҋ ⁞̔ 

 ̧ ҉ Ҋ ҉ ₮ 

 ̧ Ҋ Ҋ Ҋ ₮ 

 ̧ Ҭ Ҋ ҉ ₮ Ҋ ₮ 

 

̆ update event ᴆ slave mode controller ̆ Ԋᴆᴪ ̆ Ҍ ╠RCR

ָӇṿ̆ Ӟᴪ ҹRCR ṿȂ 

ATIM_RCR=0

ATIM_CNT

ATIM_RCR=1

ATIM_RCR=2

ATIM_RCR=3

ATIM_RCR=3 

& UG

Cent er - al i gned mode
Edge- al i gned mode 
Upcount i ng

Edge- al i gned mode 
Downcount i ng

Update event(UEV)

UG by SW
 

26-15Ғ Ґ ᶡ Ї ATIM_RCR  
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26.4.4 Preload  

Ҋⱳץ preloadⱳ ̔ 

 ̧ ꜚ ARR 

 ̧ RCR 

 ̧ № PSĈҌ ῏ preloadⱳ ̃ 

 ̧ └ CCR 

 ̧ CcxE CcxNE └  

 ̧ OcxM └  

 

҉ץ ̆ ԅPSCӊ ̆ ץ ᴆ ᶏ preloadⱳ Ȃ 

ΐ preloadⱳ ̆ ң ᵣ̔ 

 ̧ Shadow register̂ ̃̔ ᶏ  

 ̧ Preload register̂ ̃̔ ᴆ ץ  

preload ̆ΐ preloadⱳ Ҋ̔ 

 ̧ Preload ץ ᴆ ȁ Ώ 

 ̧ Shadow ҍPreload  

ᶏ ԅpreload̆↕̔ 

 ̧ ᴆ ᵬ preload  

 ̧ update event ̆ preload ῤ ⌠ shadow  
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26.4.5 ᵲ  

ᶏץ Ҋ ᵬ̔ 

 ̧ APBCLKĺĺῤ  

 ̧ ῀ ̂Tix̃ĺĺ 1 

 ̧ ῀̂ETR̃ĺĺ 2 

 ̧ ῤ ̂ITRx̃ĺĺᶏ ѿҩtimer ₮̂TGÕᵬҹ  

 

ATIM_CH1
Filter &

Edge detector

ICF[3:0]

CCMR1

ETRF

ITRx

TRGI

ETRF

APBCLK

CK_PSC

 

26-16 ATIM  

 

26.4.5.1 Ὺ  

ῤ Ҋ̆ ׆ ̂SMS=000̃̆CENȁDIRȁUG ᵝ ᴆ └ 

ᴆ ᵬUG ̆updateḤ CLK_PSC ̆ ṿ ∆ Ȃ 

APBCLK

CEN=CNT_EN

CK_CNT=CK_PSC

E7 E8 E9 EA EB EC 00 01 02 03 04

UG

UIF

05 06 07 08 09Atim_CNT

 

26-17Ὺ Ї ⅎ ҿ 1 
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26.4.5.2 1 

Ҋ ᶏ ῀Ḥ ᵬҹ ̆ SMS=111̆ ץ ҹ҉ Ҋ

Ȃ 

TI1FP2

TI2FP1Filter Edge detector

ATIM_CCMR1

Rising
TRGI

TI2

ATIM_CH2 External 

Clock 

mode2IC2F[3:0]

Falling

ATIM_CCER

CC2P

TRC

ATIM_CCMR1

CC2S

External 

Clock 

mode1

internal 

clock

mode

encoder

mode

ETRF

CK_INT

TI1 or TI2

ATIM_SMCR

SMS[2:0]ECE

CLK_PCS

0XX

100

101

110

111

TI2FP2

TI1FP1

TI1_ED

ITRx

ETRF

ATIM_SMCR

TS[2:0]

 

26-18TI2 ᶡ  

 

῀Ḥ ╠̆ᴪᾢ ῤ ̆ ῀Ḥ ᴪ

TIF  

TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

Atim_CNT

 

26-19 1Ґ  

 

ᶏ ׅ̆ ᶏ ATIM ῤ ̂APBCLK̃̆ ҹATIM ᶏ APB_CLK
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῀ Ȃ 1Ҋ̆ ῀ ᾢ ̆ ⌠

̆ᵬҹ ᵬ ̂CLK_PSC̃ ῀ № Ȃ 

2 ̆ ҹԅ ᾧ֒ ̆ ῀ ԍ2

ҩAPB_CLK Ȃ 

Ҋ 1 2 ῀ ץ Ạ ῀̆ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH2ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC2E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC2S=01, IC2 ⌠TI2 

 ̧ ̆ ATIM_CCER.CC2P=0̆ ҉ Ҋ  

 ̧ ῀ ̆ ATIM_CCMR1.IC2F[3:0](IC2F=0000̆Ҍ ῀ ) 

 ̧ ᶏ 1̆ ATIM_SMCR.SMCR=111 

 ̧ ῀ ̆ ATIM_SMCR.TS=110, TI2ᵬҹ ῀  

 ̧ ᶏ ̆ ATIM_CCER.CC2E=1 

 ̧ ᶏ ̆ ATIM_CR1.CEN=1 

Ҋ ѿҩῖ 1 ᶛ̔ 

APBCLK

TI2

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 

resynchronization

Atim_CNT

 

26-20 1Ґ  

 

26.4.5.3 2 

Ҋᶏ ATIM_ETR ῀Ḥ ҉ Ҋ ̂Ҍ ̃ Ȃ 
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      Divider

/1, /2, /4, /8

ATIM_SMCR

TRGI
ETR

External 

Clock 

mode2ETP
ATIM_SMCR

ETF[3:0]

External 

Clock 

mode1

internal 

clock

mode

encoder

mode

ETRF

CK_INT

TI1 or TI2

ATIM_SMCR

SMS[2:0]ECE

CLK_PCS

Filter 

ATIM_SMCR

ETPS[1:0]

ETRP

 

26-21 ῇ  

 

Ҋ ᶏ ETRԋ№ ҉ ̆ῒҬ ҹῤ

ԍETR ῀҉ Ȃ 

ETR

CEN=CNT_EN

CK_CNT=CK_PSC

00 01

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

Atim_CNT

ETRP

ETRF

 

26-22 2Ґ 1 

 

ҍ 1 Һ ≢ ĔTR ῀ № Ῥ ̆֟ CK_PSC ̆

ץ ETR ῀ ԍAPB_CLK ̆ ’Ҋ̆ ᾢ ETR ῀ № ̆

Ῥ ԍ ꜚ Ȃ 
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Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_ETRⱳ  

 ̧ ETP ̆ATIM_SMCR.ETP=0 

 ̧ ETR№ ̆ ATIM_SMCR.ETPS[1:0]=01 

 ̧ ῀ ̆ATIM_SMCR.ETF[3:0]=0000 

 ̧ ᵝECE ̆ᶏ 2,ATIM_SMCR.ECE=1̆ATIM_SMCR.SMS=000 

 ̧ ᶏ ̆ ATIM_CR1.CEN=1 

 

Ҋ ѿҩῖ 2 ᶛ̔ 

APBCLK

ETR

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 

resynchronization

ETRP

ETRF

Atim_CNT

 

26-23 2Ґ 2 

 

ᶏ 2 ׅ̆ ץ ATIM ҹslave ̔ ᶏ ETR ῀ ̆ ᶏ ѿ

ҩTimer TRGOᵬҹ Ḥ ̆ Ԋᴆ⌠ ̆ ᵝ Ȃ 

 

  



26 ЃATIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  427 

26.4.6 Ὺ Ḫ ЃITRxЄ 

ATIM 4ҩITR ῀̆ ԍ ῤ Ḥ Ȃ ԍῤ Ḥ ̆ TS

ҹ000~011 ԍ ITR0~ITR3̆ CCxS ҹ11̆ TRC ҹ Ḥ Ȃ 

ҩITR ῀ 4ҩῤ Ḥ ̆ ITRxSEL Ȃ ῀Ḥ Ҋ ̔ 

Slave ITR0(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011) 

ATIM GPTIM0_TRGO GPTIM1_TRGO COMP1 COMP2 
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26.4.7 /  

ATIM 4ҩ / ̆ ҩ ѿҩ ̂CCR̃̂ ̃ȁѿҩ

῀ ȁѿҩ ₮ Ȃ 

῀ ᴪ Tix ῀ ֟ Ḥ TixF̆ ֟ TixFPxḤ

̆ Ḥ ᵬҹ Ḥ ̆ ғ ╠ № Ȃ 

TI2FP1

TI1FP1Filter Edge detector

ATIM_CCMR1

TI1F_Rising
IT1

ATIM_CH1

IC1F[3:0]

TI1F_Falling

ATIM_CCER

CC1P

TRC

ATIM_CCMR1

CC1S

IC1PS

TI2F_Rising

TI2F_Falling

ATIM_CCER

CC2P

TI1F_ED

to the slave mode controller

      Divider

/1, /2, /4, /8

ATIM_CCMR1

ICPS[1:0](from channel 2)

 

26-24 / ( 1 ῇ ⅎ) 

 

₮ ᴪ֟ ѿҩ ₮ ‰Ḥ OCxREF̆ Ḥ ҹ ̆ᵬҹ ₮

῀ȂῒҬ 1~3 ԑ ₮ ῀̆ 4↕ ̆Ҍ ԑ ₮Ȃ 

APB

Capture/compare preload register

16bit

Capture/compare shadow register

Counter

IC1PSC
CC1E

ATIM_EGR

CC1G

CC1S[1]

CC1S[0]

Read CCR1

input

mode

capture

capture_transfer
16bit

16bit

OC1PE
UEV

CC1S[1]

CC1S[0]

Write CCR1

output

modecompare_transfer

CNT>CCR1

CNT=CCR1

 

26-25 / 1 Ӏ  
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CNT>CCR1

CNT=CCR1

Output mode

 controller

ETRF

OC1REF

ATIM_CCMR1

OC1CE

OC1M[2:0]

Dead-time

generator

X0
10
11

11
10
X0

ļ0Ľ

ļ0Ľ

ATIM_BDTR

DTG[7:0]

ATIM_CCER

CC1E

CC1NE

OC1_DT

OC1N_DT

0

1

0

1

ATIM_CCER

CC1NP

ATIM_CCER

CC1P

Output

enable

circuit

Output

enable

circuit

OC1

OC1N

ATIM_CCERCC1E CC1NE

MOE OSSI OSSR ATIM_BDTR

ATIM_CH1

ATIM_CH1N

To the master mode

controller

OIS1 OIS1N ATIM_CR2

 

26-26 / ₴ ⅎ( 1 3) 

 

CNT>CCR4

CNT=CCR4

Output mode

 controller

ETRF

OC4REF

ATIM_CCMR2

OC4CE

OC4M[2:0]

0

1

ATIM_CCER

CC4P

Output

enable

circuit

OC4

ATIM_CCERCC1E

MOE OSSI

OIS4

ATIM_BDTR

ATIM_CH4

To the master mode

controller

ATIM_CR2

 

26-27 / ₴ ⅎ( 4) 

 

/ ̂CCR̃ preload shadow ̆ ᴆ Ώ preload Ȃ

Ҋ̆ ṿḠ shadow Ҭ └⌠preload Ȃ Ҋ̆preload

ṿ ⌠shadow ҍ Ȃ 
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26.4.8 ῇ  

IcxḤ ҉₮ ̆ ѿ capturĕ ╠ ṿ CCR̆ҍ ̆

CcxIFҬ ᵝ̆ ғ ץ Ҭ DMA Ȃ ѿҩ Ԋᴆ CcxIFҹ

’Ҋ₮ ↕̆ ‖ ̂CcxOF, Over-Capturẽ ᵝ̂ CCRҬ҉ ṿ Ȃ̃CcxIF

ץ ᴆ ̆ CCR ꜚ ȂCcxOF ᴆΏ1 Ȃ 

ңҩ ̆ ץ PWMḤ ῀ Ȃ ѿҩ ῀Ḥ

̆ ץ Ḥ TI1׆ ῀̆ ῤ Ḥ ҉ ⌠TI1FP1̆ Ḥ

Ҋ ⌠TI1FP2̆ TI1FP1 ῀ 1̆ TI1FP2 ῀ 2̆ 1

῀Ḥ ҉ ̆ 2 ῀Ḥ Ҋ ̕ Ҭ ̆ ᴆ CCR1

CCR2 ṿ̆ ῀Ḥ Ȃ 

TI1 ῀ ҉ ṿ⌠ATIM_CCR1 ̆ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01, IC1 ⌠TI1 

 ̧ ̆ ATIM_CCER.CC1P̆ ҉ Ҋ  

 ̧ ῀ ̆ ATIM_CCMR1.IC1F[3:0] 

 ̧ ῀ № ̆ ATIM_CCMR1.IC1PS[1:0] 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 

Timer clock = CK_CNT

07 01 02 03 04 05 06 07 00 01 02 03 04 05 06 0700

TI1

07

03

ATIM_CCR1

ATIM_CCR2

IC1 capture

reset counter

IC2 capture IC1 capture

reset counter

IC2 capture

Atim_CNT

 

26-28PWM ῇ  

 

PWM ῀ ⱳ ̆ Ҋ ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  
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 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0̆ATIM_CCER.CC2E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ңҩ IC1,IC2 ⌠ ѿҩTI1 ῀ ̆ ATIM_CCMR1.CC1S=01, 

ATIM_CCMR1.CC2S=10 

 ̧ ̆ңҩ IC1,IC2 ̆ ATIM_CCER.CC1P=0̆

ATIM_CCER.CC2P=1 

 ̧ ῀ ̆ ATIM_CCMR1.IC1F[3:0]̆ATIM_CCMR1.IC2F[3:0] 

 ̧ ῀ № ̆ ATIM_CCMR1.IC1PS[1:0] ̆ATIM_CCMR1.IC2PS[1:0] 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101 

 ̧ ׆ └ ҹ ᵝ ̆ ATIM_SMCR.SMS[2:0]=100 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1̆ATIM_CCER.CC2E=1 
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26.4.9 ᴌ Force ₴ 

₮ Ҋ̆ ᴆ ץ OCxREF force ̆ ԍCCR Ȃ 

ᴆ ΏOcxM=101 ̆ ץ OCxREF └ҹ ̂OCxREF ҹ ̃̆

ΏOcxM=100 ץ OCxREF └ҹ ̂ᵞ ̃Ȃᵖ ᴆforce ᵬҌᴪ ̆

CCR ᴪѿ Ȃ 
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26.4.10 ₴  

₮ Ҋ̆ CCRҍ ṿ ̆OCxREF ץ ᵝ ȁ ȁ Ȃ ̆

Ҭ Ӟᴪ ᵝ̆DMA ץ ̂ Ώ ̙̃Ȃ 

₮ Ӟ ץ ԍ ₮ѿҩ ‖Ḥ ̂ ₮̃Ȃ 

ᶏ ̔ 

 ̧ ̂ῤ ȁ ȁ № ̃ 

 ̧ ARR CCR Ώ῀  

 ̧ Ҭ ᶏ DMAᶏ  

 ̧ ₮  

 ̧ ᶏ  

 

Atim_CNT 4B 4C 31A 31B 31C

4BATIM_CCR1

4A

31B

OC1REF=OC1

Write 31Bh in the CCR1 register

Match detected on CCR1

Interrupt generated if enabled
 

26-29 ₴ Ї OC1 

 

Ҍᶏ preload ’Ҋ̆ ᴆ ץ ΏCCR ₮ └Ȃ ᶏ ԅ

preload̆↕CCR shadow ֽ Ҋѿ update event ҹpreload ῤ Ȃ 
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26.4.11 PWM ₴ 

PWM ץ ₮ └Ḥ ̆ῒ ARR ‗ ̆ CCR ‗ Ȃ 

₮Ḥ ץ CCxP ȂPWM ᵬҬ̆CNT CCR Ȃ ԍ

Ҭ ̆PWM ₮Ӟ Ҭ Ȃ 

PWM  

҉ ’Ҋ̆ ҹPWM 1 ̆OCxREFḤ CNT<CCR ҹ ̆ ↕ҹᵞ

Ȃ CCRṿ ԍARRṿ̆↕OCxREF ҹ1̕ CCRҹ0↕OCxREF ҹ0. 

01 02 03 04 05 06 07 00 01 02 0300

OCxREF

OCxIF

CCRx=4

OCxREF

OCxIF

CCRx=7

OCxREF

OCxIF

CCRx>7

OCxREF

OCxIF

CCRx=0

ļ1Ľ

ļ0Ľ

Atim_CNT

 

26-30 PWM (ARR=7) 

 

Ҋ ̆OCxREF ᵞ ӈҍ ҉ Ȃ 

 

PWMҬ  

OCxREF ӈҍ ȂҊ ѿҩ ᶛ̔ 



26 ЃATIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  435 

Timer clock = CK_CNT

01 01 02 03 04 05 06 07 06 05 04 03 02 01 00 0100Atim_CNT

OCxREF

OCxIF

CCRx=4

OCxREF

OCxIF

CCRx=6

OCxREF

OCxIF

CCRx=7

OCxREF

OCxIF
CCRx=0

ļ1Ľ

ļ0Ľ

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

OCxREF

OCxIF

CCRx>7
ļ1Ľ

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

 

26-31Ҳ PWM (APR=7) 

 

ꜚҬ ̆ѿ DIR ‗ ̕ Ҭ̆DIR

ᴆ └Ȃ ῃ ̆ ꜚ ӊ╠̆ UG Ạѿ updatĕ

ғ ҬҌ Ώ Ȃ 
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26.4.12 ԝ ₴ ῇ 

ATIM 1~3 ԑ ₮ ῀ȂDTG[7:0] ԍ ̂

̃Ȃ ₮Ḥ Ocxҍ Ḥ OCxREF ̆OcxNҍ Ḥ ̕Ocx ҉ OCxREF҉

delay̆OcxN ҉ OCxREFҊ delayȂ 

OCxREF

OCx

OCxN

delay

delay

 

26-32 ῇ ԝ ₴ 

 

OCxREF

OCx

OCxN

delay

 

26-33 ԓ “ 

 

OCxREF

OCx

OCxN
delay

 

26-34 ԓ “ 
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26.4.13 ╒ ꜗ  

┤ ⱳ ᶏץ BRK ῀ 2 ┤ Ḥ ̆ ȁSVDȁXTHFẢ ֟

₮̕҉ ᵝ ┤ ̆ ᵝBKE ᶏ ┤ ⱳ 2̕ ┤ ῀ ץ

ҹ ҍ ᵬȂ ┤ Ḥ ץ ץ̆ Ȃ 

 

┤ ῀ └ Ҋ ̔ 

ATIM_BRK1

Filter&Polarity

BRK1

ATIM_BRK2

COMP1_OUT

SVD_OUT

BRK2

&

|

HFDET

BKE

 

26-35╒ ┼  

 

ATIM_BRKx GPIOⱳ ̆ GPIO ҹ ⱳ ̆ῒ ῀Ḥ ⌠ATIM ┤

῀҉̕ GPIO ҹῒזⱳ ̆ATIM ┤ ῀ 1Ȃ BRKxGATE ̆

ץ └ BRKxḤ ̆ ᴆ Ҍᶏ BRKx ҹ0 1 ץ̆

Ȃ 

 

ѿҩ┤ Ԋᴆ ̔ 

 ̧ ₮ᶏ ̆ ץ OSSI ₮ └ҹinactive/idle/reset  

 ̧ ҩ ₮ ꜚҹOISx ӈ  

 ̧ ԑ ₮ᶏ ̆ ₮ ᵝ inactive reset ̆ ῀ ᵬ̆

ꜚ ₮ҹOISx OISxN ӈ  

 ̧ ┤ ᵝ̆ ץ Ҭ DMA 

 ̧ ᶏ ԅ ꜚ ₮̂AOE=1̃̆ ₮ᶏ ᵝ̂MOẼ Ҋѿҩupdate event ꜚ

ᵝ̕ ↕MOE Ḡ ҹ0 ⌠ ᴆ ᵝȂ 

BRKḤ ̆ BRKḠ ’Ҋ̆ ᶏ MOĔ ┤ BIFӞ

Ȃ 
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OCxREF

OCx

(CH4, CCxP=0, OISx=1)

OCx 

(CH4, CCxP=0, OISx=0)

MOE

Br eak

OCx 

(CH4, CCxP=1, OISx=0)

OCx 

(CH4, CCxP=1, OISx=1)

OCx 

OCxN

(CCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1)

OCx 

OCxN

(CCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=1, OISxN=1)

OCx 

OCxN

(CCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

OCx 

OCxN

(CCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0)

OCx 

OCxN

(CCxE=1, CCxP=0, CCxNE=0, CCxNP=0, OISx=OISxN=0 or OISx=OISxN=1)  

26-36 ╒ ₴ 
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26.4.14 ԝ ₴ Ḫ  

Ҋץ └ ԑ ₮ ̆ῒҬ MOE ҹ ₮ᶏ ᵝ̆OSSI ӈ

IDLE ̂MOE=0̃ Ҋ ῏ IO ₮ ῀ off statĕ OSSR ӈ RUN ̂MOE=1̃ Ҋ

῏ IO ₮ ῀ off stateȂ 

 

└  ₮  

MOE OSSI OSSR CcxE CcxNE Ocx ₮  OcxN ₮  

1 X 

0 0 0 
₮῏ ̂Ҍ ATIM

ꜚ̃,Ocx=0,Ocx_EN=0 

₮῏ ̂Ҍ ATIM ꜚ̃, 

OcxN=0,OcxN_EN=0 

0 0 1 
₮῏ ̂Ҍ ATIM

ꜚ̃,Ocx=0,Ocx_EN=0 

OCxREF + Polarity 
OcxN=OCxREF 
xor CCxNP, OcxN_EN=1 

0 1 0 
OCxREF + Polarity 
Ocx=OCxREF xor CCxP, 
Ocx_EN=1 

Output Disabled (not driven by 
the 
timer) 
OcxN=0, OcxN_EN=0 

0 1 1 
OCREF + Polarity + dead-time 
Ocx_EN=1 

Complementary to OCREF 
(not 
OCREF) + Polarity + 
dead-time 
OcxN_EN=1 

1 0 0 
Output Disabled (not driven by 
the timer) 
Ocx=CCxP, Ocx_EN=0 

Output Disabled (not driven by 
the 
timer) 
OcxN=CCxNP, OcxN_EN=0 

1 0 1 
Off-State (output enabled with 
inactive state) 
Ocx=CCxP, Ocx_EN=1 

OCxREF + Polarity 
OcxN=OCxREF xor CCxNP, 
OcxN_EN=1 

1 1 0 
OCxREF + Polarity 
Ocx=OCxREF xor CCxP, 
Ocx_EN=1 

Off-State (output enabled with 
inactive state) 
OcxN=CCxNP, OcxN_EN=1 

1 1 1 
OCREF + Polarity + dead-time 
Ocx_EN=1 

Complementary to OCREF 
(not 
OCREF) + Polarity + 
dead-time 
OcxN_EN=1 

0 

0 

X 

0 0 
₮῏ ̂Ҍ ATIM ꜚ̃ 

Ocx=CCxP, Ocx_EN=0 

₮῏ ̂Ҍ ATIM ꜚ̃ 

OcxN=CCxNP, 
OcxN_EN=0 

0 0 1 ₮῏ ̂Ҍ ATIM ꜚ̃ 

̔Ocx=CCxP, Ocx_EN=0, OcxN=CCxNP, 

OcxN_EN=0 

̔ Ocx=OISx, OcxN=OISxN 

0 1 0 

0 1 1 

1 0 0 
₮῏ ̂Ҍ ATIM ꜚ̃ 

Ocx=CCxP, Ocx_EN=0 

₮῏ ̂Ҍ ATIM ꜚ̃ 

OcxN=CCxNP, 
OcxN_EN=0 

1 0 1 Off-statê ₮ᶏ ̆inactive ₮̃ 

̔Ocx=CCxP, Ocx_EN=1, OcxN=CCxNP, 

OcxN_EN=1 

̔ Ocx=OISx, OcxN=OISxN 

1 1 0 

1 1 1 

26-1  
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26.4.15 6-step PWM ₴ 

ҩ ᶏ ԑ ₮ ̆OcxM, CcxE, CcxNE preloadⱳ ̆preload ṿ

̂COM Ԋ̃ᴆ ⌠shadow ҬȂ ץ ᾢ Ҋѿ ̆ COM

Ԋᴆ ȂCOMԊᴆ ץ ᴆΏATIM_EGRҬ COMᵝ ̆ TRGI

҉ ᴆ Ȃ 

COMԊᴆ ̆ ᵝ̆ ғ ֟ץ Ҭ DMA Ȃ 

Ҋ ѿҩ6 └ ᶛ ̆ COMԊᴆ ̆҈ҩᶛ Ҍ Ҋ ₮ Ȃ 

OCxREF

COM event

OCx 

OCxN

Write COM to 1

CCxE=1

CCxNE=0

OCxM=110
write OCxM to 100

CCxE=1

CCxNE=0

OCxM=100

OCx 

OCxN

CCxE=1

CCxNE=0

OCxM=100(forced inactive)

Write CCxNE to 1

And CCxE TO 0

CCxE=0

CCxNE=1

OCxM=100

OCx 

OCxN

CCxE=1

CCxNE=1

OCxM=110

CCxE=1

CCxNE=0

OCxM=100

Example 1

Example 2

Example 3

write CCxNE to 0

and OCxM to 100

 

26-37֥ ῏ PWMЇᶕ COM ᶡ (OSSR=1) 
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26.4.16 “ ₴ 

‖ ₮ ₮ ’̆ᾛ ҩԊᴆ ̆ ̆ ₮ѿ

ҩ ‖Ḥ Ȃ 

ҍῒז ₮ Ҍ ̆ Ҋѿ update event⌠ ̆ ᴪ ꜚẢ Ȃ CCR

∆ṿҌ ̆ ‖ ₮Ȃ ҉ ̆ CNT<CCR<=ARR̆ Ҋ ̆

CNT>CCR 

OCxREF

ATIM_ARR

ATIM_CCR1

OC1

ATIM_CNT

TI2

Tdelay Tpulse
 

26-38 “ ᶡ  

 

҉ TI2ץ ῀ҹ Ḥ ̆ ṿ ԍCCR OCxREF ₮ᵞ ̆ ⌠ARR

OCxREF ⌠ ̆ ғ ⌠0̆Ả Ȃ 

҉ ⱳ TI2ᵬҹ ῀ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH2ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC2E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC2S=01 

 ̧ ̆ ATIM_CCER.CC2P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=110̆TI2FP2ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=110,TI2FP2 ꜚ  

 ̧ ᶏ ̆ ATIM_CCER.CC2E=1 

 

҉ ⱳ OC1ᵬҹ ₮ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0̆ Ḡӊ ⱳ 

 ̧ ₮ ̆ ATIM_CCMR1.CC1S=00 
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 ̧ ̆ ATIM_ CCMR1.OC1M=111,PWM 2 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 

OPM ֟ ̔ 

 ̧ ATIM_CCR1 ṿ‗ ԅTdelay 

 ̧ ATIM_ARR ATIM_CCR1 ṿ‗ ԅTpulsêATIM_ARR-ATIM_CCR1̃ 

 ̧ ҹ ‖ ̆ ATIM_CR1.OPM=1 
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26.4.17 Ԑᴌ OCxREF 

OCxREF ̆ ETR ⱴ ̆ ץ ᵞOCxREF̆ ⌠Ҋ

ѿ update eventȂ ⱳ ֽ ₮ PWM Ҋ Ȃᶏ ⱳ OcxCE 1Ȃ 

ETRF

OCxREF

OCxCE=0

OCxREF

OCxCE=1

ETRF

becomes high
ETRF

becomes low
 

26-39 ETRḪ ATIM OCxREF 
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26.4.18 Ѓencoder interfaceЄ 

⌠ңҩ ῀Ḥ ĂTIM ῒҬѿҩḤ ԍ ѿҩḤ

‗ ⁞ ṿȂҊ ҍң ῀Ḥ ӊ ῏ ̔ 

 
Ḥ  

̂TI1 TI2̆TI2 

TI1̃ 

TI1Ḥ  TI2Ḥ  

҉  Ҋ  ҉  Ҋ  

ֽ TI1  
 ⁞  Ҍ  Ҍ  

ᵞ  ⁞ Ҍ  Ҍ  

ֽ TI2  
 Ҍ  Ҍ   ⁞ 

ᵞ Ҍ  Ҍ  ⁞  

TI1 TI2 

 
 ⁞   ⁞ 

ᵞ  ⁞ ⁞  

26-2encoder interface  

TI1Ḥץ ҹ ̆ TI1҉ ⌠TI2ҹ ↕̆ ⁞̕ TI1

Ҋ ⌠TI2ҹ ̆↕ Ȃ 

TI1

TI2

ATIM_CNT

CC1P=0

ATIM_CNT

CC1P=1

forward jitter backward jitter forward

up

up

up

down

down
down

Exampl e of  count er  oper at i on i n encoder  i nt er f ace mode
 

26-40 Ґ ᵲ ᶡ 

 

῀ Ҋ ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1̆ATIM_CH2ⱳ  
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 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0̆ATIM_CCER.CC2E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01̆ATIM_CCMR1.CC2S=01 

 ̧ ̆ ATIM_CCER.CC1P=0̆ATIM_CCER.CC2P=0 

 ̧ ׆ └ ҹ 3̆ ATIM_SMCR.SMS[2:0]=011  

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1̆ATIM_CCER.CC2E=1 
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26.4.19 TIMה  

ATIMᵬҹslave ̂ Ԋᴆ ̃̆ ҹ҈ ᵬ ̔ ᵝ ȁ ȁ Ȃ 

ᵝ  

Ҋ̆ ῀ Ԋᴆ TIMῤ preload ∆ C̆NT ⌠0 Ȃץ

Ҋ ҹᶛ̆ ̆ TI1 ῀҉ ̆ ̆ Ȃ 

Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ᵝ ̆ ATIM_SMCR.SMS[2:0]=100 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 ̧ ᶏ ̆ ATIM_CR1.CEN=1 

 

Timer clock = CK_CNT

01 03 04 05 06 07 00 01 02 03 04 05 00 01 02 0302Atim_CNT

TIF

TI1

UG

CEN

 

26-41 ᵣ Ґ  

 

 

Ҋ̆ ֽ ῀Ḥ ҹ ᵬȂ Ả ̆ ᴪ

Ҭ Ȃ 

Ҋ ᶛҬ Ҋ̔ 
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 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=101 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 ̧ ᶏ ̆ ATIM_CR1.CEN=1 

 

Timer clock = CK_CNT

01 03 04 05 06 07 08 09 0A 0B02Atim_CNT

TIF

TI1

CEN

Clear TIF by SW

 

26-42 Ґ  

 

 

῀ ҩԊᴆ⌠ Ȃ 

Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=110 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 
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Timer clock = CK_CNT

04 05 06 07 08Atim_CNT

TIF

TI1

CEN

0A09

 

26-43 Ґ  

 

Ԋᴆ  

ץ ETR ҹ ̆ ᶏ ѿҩ ῀ᵬҹ ꜚ Ḥ Ȃ ⌠TI1

҉ ӊ ̆ ETRץ ῀ ҉ Ȃ 

Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1̆ATIM_ETRⱳ  

 ̧ ETP ̆ATIM_SMCR.ETP=0 

 ̧ ETR№ ̆ ATIM_SMCR.ETPS[1:0]=01 

 ̧ ῀ ̆ATIM_SMCR.ETF[3:0]=0000 

 ̧ ᵝECE ̆ᶏ 2,ATIM_SMCR.ECE=1 

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=110 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04Atim_CNT

TIF

 

26-44 2І Ґ  
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26.4.20 DMA  

ATIM 7 DMA ̆№≢ҹ4ҩCC ȁ ȁ ᴆ COM

Ȃ 

ῒҬ ҩCC ֟ ѿҩDMA ̆ Ҋ ԍ CCRxҬ ῤ ᴰ RAM̆

Ҋ↕ ԍ RAMҬ Ώ῀CCRx̕CC DMA ץ ҹ ᴰ Burstᴰ

̂CCxBURSTEÑ̆ ᴰ ֽ CCRx ̆Burstᴰ ↕ DCR ѿ

Ȃ 

̆ Ԋᴆȁ ᴆ Ԋᴆ COMԊᴆӞ ֟ץ DMA ̆ ֓ ̆ᴪ ꜚ

DMA Burstᴰ ̆ ATIMῤ 1ҩ ҩ Ώ῀ ̆ ATIM׆ 1ҩ ҩ ṿȂ 

 

DMA  
CCxBURS

TEN 
DMA.CHxCTR

L.DIR 
DMA  ѿ ᴰ  

ATIM_CH1 

0 
0 Read CCR1 

1 
1 Write CCR1 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_CH2 

0 
0 Read CCR2 

1 
1 Write CCR2 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_CH3 

0 
0 Read CCR3 

1 
1 Write CCR3 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_CH4 

0 
0 Read CCR4 

1 
1 Write CCR4 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_TRIG N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_UEV N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

ATIM_COM N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

26-3DMA  
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26.4.21 DMA Burst 

ATIM DMA DMA-Burst ̆ ץ ATIM Ԋᴆ DMA ̆ ץ CCRҬ

Ώ῀RAM̆ RAMҬ׆ ѿҩ ҩ ῤ Ώ῀ATIM preload ҬȂ 

DMA-Burst ѿҩԊᴆ DMA ̆Һ ᵬ Ԋᴆ ҩ

ῤ ̆ ץ ꜚ ₮ ⱳ Ȃ 

DMA └ ѿҩ ATIM_DMARȂ Ԋᴆ ̆

ATIMᴪ ҩDMA Ȃ ҩDMA ATIM_DMAR Ώ ᵬ ᴪ ATIM ⌠

ⱳ ҉Ȃ 

DBL ԍ DMA burst ̆DBA ԍ DMA ATIMῤ ̂ ԍ

ATIM_CR offset̃Ȃ 

  



26 ЃATIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  451 

26.4.22 ῇ ꜗ  

1~3 ῀Ḥ ץ ӊ ̆ ῀⌠ 1 ῀̆ ԍ 1 ῀

Ȃ 

ATIM_CR2 TI1Sᵝ ԍ 1 ῀ ԍ҈ҩ ῀ Ȃ 

26.4.23 Debug  

Cortex-M0 ῀ debug ̆ Ảץ ᵬ̆ῒ ҹ DCU

DBG_TIMx_STOP ӈȂ 

Debug Ả ̆ῒ ₮ᴪ ̂MOE ̃̆ ̆ ₮Ḥ

ץ force inactive GPIO └ȂDMA-Burst Ҋ̆DMA DMAR

̆ ATIM ꜚ ⱴῤ offset ȂDBA ԍ ATIMῤ DMAᴰ

̆ DBL ԍ Burst  
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26.5  

offset    

ATIM( :0x4001B000) 

0x00000000 
ATIM └ 1 

̂ATIM Control Register1̃ 
ATIM_CR1 

0x00000004 
ATIM └ 2 

̂ATIM Control Register2̃ 
ATIM_CR2 

0x00000008 
ATIM׆ └  

̂ATIM Slave Mode Control Register̃ 
ATIM_SMCR 

0x0000000C 
ATIM DMA Ҭ ᶏ  

̂ATIM DMA and Interrupt Enable Register̃ 
ATIM_DIER 

0x00000010 
ATIM  

̂ATIM Interrupt Status Register̃ 
ATIM_ISR 

0x00000014 
ATIMԊᴆ֟  

̂ATIM Event Generation Register̃ 
ATIM_EGR 

0x00000018 
ATIM / 1 

̂ATIM Capture/Compare Mode Register1̃ 
ATIM_CCMR1 

0x0000001C 
ATIM / 2 

̂ATIM Capture/Compare Mode Register2̃ 
ATIM_CCMR2 

0x00000020 
ATIM / ᶏ  

̂ATIM Capture/Compare Enable Register̃ 
ATIM_CCER 

0x00000024 
ATIM  

̂ATIM Counter Register̃ 
ATIM_CNT 

0x00000028 
ATIM №  

̂ATIM Prescaler Register̃ 
ATIM_PSC 

0x0000002C 
ATIM ꜚ  

̂ATIM Auto-Reload Register̃ 
ATIM_ARR 

0x00000030 
ATIM  

̂ATIM Repetition Counter Register̃ 
ATIM_RCR 

0x00000034 
ATIM / 1 

̂ATIM Capture/Compare Register1̃ 
ATIM_CCR1 

0x00000038 
ATIM / 2 

̂ATIM Capture/Compare Register2̃ 
ATIM_CCR2 

0x0000003C 
ATIM / 3 

̂ATIM Capture/Compare Register3̃ 
ATIM_CCR3 

0x00000040 
ATIM / 4 

̂ATIM Capture/Compare Register4̃ 
ATIM_CCR4 

0x00000044 
ATIM┤ └  

̂ATIM Break and Deadtime Register̃ 
ATIM_BDTR 

0x00000048 
ATIM DMA └  

̂ATIM DMA Control Register̃ 
ATIM_DCR 

0x0000004C 
ATIM DMA  

̂ATIM DMA Access Register̃ 
ATIM_DMAR 

0x00000060 
ATIM┤ ῀ └  

̂ATIM Break Control Register̃ 
ATIM_BKCR 

 

26.5.1 ATIM ┼ 1ЃATIM_CR1Є 

 ATIM_CR1 

Offset 0x00000000 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CKD 

ᵝ  U-0 R/W-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARPE CMS DIR OPM URS UDIS CEN 

ᵝ  R/W-0 R/W-00 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFU̔ ̆ ҹ 0 

9:8 CKD 

Dead time № ̂ CK_INT №

̃(Counter cloc Divider) 

00̔tDTS=tCK_INT 

01̔tDTS=2*tCK_INT 

10̔tDTS=4*tCK_INT 

11̔RFŬ ᶏ  

7 ARPE 

Auto-reload ᶏ  (Auto-Reload Preload Enable) 

0̔ARR Ҍᶏ preload 

1̔ARR ᶏ preload 

6:5 CMS 

 (Counter Mode Selection) 

00̔  

01̔Ҭ 1̆ ₮ Ҭ ֽ Ҋ

Ҭ ᵝ 

10̔Ҭ 2̆ ₮ Ҭ ֽ ҉

Ҭ ᵝ 

11̔Ҭ 3̆ ₮ Ҭ ҉ Ҋ

Ҭ ᴪ ᵝ 

4 DIR 

 (counter Direction) 

0̔ ҉  

1̔ Ҋ  

̔ ҹҬ ̆

 

3 OPM 

‖ ₮  (One Pulse Mode) 

0̔Update Event ҌẢ  

1̔Update Event Ả ̂ ꜚ CEÑ 

2 URS 

 (Update Request Selection) 

ҊԊᴆץ0̔ ֟ updateҬ DMA  

- ҉ ₮ Ҋ ₮ 

- ᴆ ᵝ UG  

׆ - └ ֟ update 

1ֽ̔ ҉ ₮ Ҋ ₮ᴪ֟ updateҬ DMA  

1 UDIS 

update (Update Disable) 

0̔ᶏ updateԊᴆ̕ץҊԊᴆ ֟ updateԊᴆ 

- ҉ ₮ Ҋ ₮ 

- ᴆ ᵝ UG  
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ᵝ  ꜛ  ⱳ  

׆ - └ ֟ update 

1̔ updateԊᴆ̆Ҍ shadow Ȃ UG ᵝ ׆

└ ⌠ ᴆ reset ∆ № Ȃ 

0 CEN 

ᶏ  (Counter Enable) 

0̔ ῏  

1̔ ᶏ  

̔ ץ ꜚ ᵝ CEN 

 

26.5.2 ATIM ┼ 2ЃATIM_CR2Є 

 ATIM_CR2 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - OIS4 OIS3N OIS3 OIS2N OIS2 OIS1N OIS1 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TI1S MMS CCDS CCUS - CCPC 

ᵝ  R/W-0 R/W-000 R/W-0 R/W-0 U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:15 - RFU̔ ̆ ҹ 0 

14 OIS4 OIS1 

13 OIS3N OIS1N 

12 OIS3 OIS1 

11 OIS2N OIS1N 

10 OIS2 OIS1 

9 OIS1N 

ӈ OC1N ₮ IDLE  (Output Idle State for OC1N) 

0̔ MOE=0 ̆ dead time ̆OC1N=0 

1̔ MOE=0 ̆ dead time ̆OC1N=1 

8 OIS1 

ӈ OC1 ₮ IDLE  (Output Idle State for OC1) 

0̔ MOE=0 ̂ ᶏ ԅԑ ₮̆ dead time ̃̆
OC1=0 

1̔ MOE=0 ̂ ᶏ ԅԑ ₮̆ dead time ̃̆
OC1=1 

7 TI1S 

ATIM ῀ TI1  (Timer Input 1 Selection) 

0̔ATIM_CH1 ⌠ TI1 ῀ 

1̔ATIM_CH1ȁCH2ȁCH3 XOR ⌠ TI1 ῀ 

6:4 MMS 

Һ ̆ ԍ Һ Ҋ ׆ Ḥ

̂TRGÕ  (Master Mode Selection) 

000̔ATIM_EGR UG ᵬ TRGO 

001̔ ᶏ Ḥ CNT_EN ᵬ TRGŎ ԍ

ꜚ ҩ  
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ᵝ  ꜛ  ⱳ  

010̔UÊupdate event̃Ḥ ᵬ TRGO 

011̔ ‖̆ CC1IF ᵝ T̆RGO ₮ѿҩ

‖ 

100̔OC1REF ᵬ TRGO 

101̔OC2REF ᵬ TRGO 

110̔OC3REF ᵬ TRGO 

111̔OC4REF ᵬ TRGO 

 

׆̔ ADC Ԋᾢᶏ ᵬ ̆ Һ

TRGO 

3 CCDS 

/  DMA  (Capture/Compare DMA Selection) 

0̔ / Ԋᴆ DMA  

1̔Update Event DMA  

2 CCUS 

/ └  (Capture/Compare Update 

Selection) 

0̔ / └ ᶏ ԅ preload̂CCPC=1̃̆ױז

ֽ ᵝ COMG  

1̔ / └ ᶏ ԅ preload̂CCPC=1̃̆ױז

ᵝ COMG TRGI҉  

1 - RFU̔ ̆ ҹ 0 

0 CCPC 

/ └  (Capture/Compare Preload Control 

enable) 

0̔CcxE, CcxNE, OcxM Ҍᶏ preload 

1̔CcxE, CcxNE, OcxM ᶏ preload 

̔ ֽ ԑ ₮ⱳ ҉  

 

26.5.3 ATIMה ┼ ЃATIM_SMCRЄ 

 ATIM_SMCR 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ETP ECE ETPS ETF 

ᵝ  R/W-0 R/W-0 R/W-00 R/W-0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MSM TS - SMS 

ᵝ  R/W-0 R/W-000 U-0 R/W-000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 ETP 

Ḥ  (External Trigger Polarity) 

0̔ ҉  

1̔ᵞ Ҋ  
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ᵝ  ꜛ  ⱳ  

14 ECE 

ᶏ  (External Clock Enable) 

0̔῏ 2 

1̔ᶏ 2̆ ҹ ETRF  

13:12 ETPS 

Ḥ №  (External Trigger Prescaler) 

Ḥ ETRP ATIM ᵬ 1/4̆

῀Ḥ ̆ ᶏץ № Ȃ 

00̔Ҍ№  

01̔2№  

10̔4№  

11̔8№  

11:8 ETF 

Ḥ  (External Trigger Filter) 

0000̔  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

7 MSM 

Һ ׆  (Master Slave Mode) 

0̔ ꜚᵬ 

1̔ Ҋ̆TRGI ꜚᵬ Ḃԍץ̆ TRGO

╠ ׆  

6:4 TS 

̆ ԍ  (Trigger Source) 

000̔ῤ Ḥ ̂ITR0̃ 

001̔ῤ Ḥ ̂ITR1̃ 

010̔ῤ Ḥ ̂ITR2̃ 

011̔ῤ Ḥ ̂ITR3̃ 

100̔TI1 ̂TI1F_ED̃ 

101̔ TI1̂TI1FP1̃ 

110̔ TI2̂TI2FP2̃ 

111̔ ῀̂ETRF̃ 

ֽ̔ SMS=000 ׆ ’Ҋ̆ ץ Ώ TS

 

3 - RFU̔ ̆ ҹ 0 

2:0 SMS 

׆  (Slave Mode Selection) 

׆000̔ C̕ENᶏ № ῤ

 

001 E̔ncoder 1̕ ᶏ TI2FP2 ̆ TI1

ᵞ  

010 E̔ncoder 2̕ ᶏ TI1FP1 ̆ TI2
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ᵝ  ꜛ  ⱳ  

ᵞ  

011 E̔ncoder 3̕ ᶏ TI1FP1 TI2FP2 ̆

ῒז ῀Ḥ  

100̔ ᵝ ̕TRGI ҉ ∆ ̆
update 

101̔ ̕TRGIҹ ̆ ᶏ ̆TRGIҹᵞ

̆ Ả  

110̔ T̕RGI҉ ̂Ҍᴪ ᵝ

̃ 

111̔ 1̕TRGI҉ ꜚ  

 

26.5.4 ATIM DMA Ҳ ᶕ ЃATIM_DIERЄ 

 ATIM_DIER 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
CC4BUR

STEN 
CC3BUR

STEN 
CC2BUR

STEN 
CC1BUR

STEN 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - TDE COMDE CC4DE CC3DE CC2DE CC1DE UDE 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  BIE TIE COMIE CC4IE CC3IE CC2IE CC1IE UIE 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:20 - RFU̔ ̆ ҹ 0 

19 CC4BURSTEN 

4 DMA  (CC4 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

18 CC3BURSTEN 

3 DMA  (CC3 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

17 CC2BURSTEN 

2 DMA  (CC2 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

16 CC1BURSTEN 

1 DMA  (CC1 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

15 - RFU̔ ̆ ҹ 0 

14 TDE 

DMA ᶏ  (Triggered DMA Enable) 

׆0̔ Ҋ̆ Ԋᴆ֟ DMA  

׆1̔ Ҋ̆ᾛ Ԋᴆ֟ DMA ̂ ԍ

ꜚ preload ̃ 
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ᵝ  ꜛ  ⱳ  

13 COMDE 

COMԊᴆ DMA ᶏ  (COM event DMA Enable) 

0̔COMԊᴆ ̆ ֟ DMA  

1̔COMԊᴆ ̆ᾛ ֟ DMA  

12 CC4DE 

4 DMA ᶏ  (CC4 DMA Enable) 

0̔ CC4 DMA  

1̔ᾛ CC4 DMA  

11 CC3DE 

3 DMA ᶏ  (CC3 DMA Enable) 

0̔ CC3 DMA  

1̔ᾛ CC3 DMA  

10 CC2DE 

2 DMA ᶏ  (CC2 DMA Enable) 

0̔ CC2 DMA  

1̔ᾛ CC2 DMA  

9 CC1DE 

1 DMA ᶏ  (CC1 DMA Enable) 

0̔ CC1 DMA  

1̔ᾛ CC1 DMA  

8 UDE 

Ԋᴆ DMA ᶏ  (Update Event DMA Enable) 

0̔Update Event ̆ ֟ DMA  

1̔Update Event ̆ᾛ ֟ DMA  

7 BIE 

┤ ԊᴆҬ ᶏ  (Break event Interrupt Enable) 

0̔ ┤ ԊᴆҬ  

1̔ᾛ ┤ ԊᴆҬ  

6 TIE 

ԊᴆҬ ᶏ  (Trigger event Interrupt Enable) 

0̔ ԊᴆҬ  

1̔ᾛ ԊᴆҬ  

5 COMIE 

COMԊᴆҬ ᶏ  (COM event Interrupt Enable) 

0̔ COMԊᴆҬ  

1̔ᾛ COMԊᴆҬ  

4 CC4IE 

/ 4Ҭ ᶏ  (CC4 Interrupt Enable) 

0̔ / 4Ҭ  

1̔ᾛ / 4Ҭ  

3 CC3IE 

/ 3Ҭ ᶏ  (CC3 Interrupt Enable) 

0̔ / 3Ҭ  

1̔ᾛ / 3Ҭ  

2 CC2IE 

/ 2Ҭ ᶏ  (CC2 Interrupt Enable) 

0̔ / 2Ҭ  

1̔ᾛ / 2Ҭ  

1 CC1IE 

/ 1Ҭ ᶏ  (CC1 Interrupt Enable) 

0̔ / 1Ҭ  

1̔ᾛ / 1Ҭ  

0 UIE 

ԊᴆҬ ᶏ  (Update event Interrupt Enable) 

0̔ UpdateԊᴆҬ  

1̔ᾛ UpdateԊᴆҬ  

 

26.5.5 ATIM ЃATIM_ISRЄ 

 ATIM_ISR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
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ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CC4OF CC3OF CC2OF CC1OF - 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  BIF TIF COMIF CC4IF CC3IF CC2IF CC1IF UIF 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:13 - RFU̔ ̆ ҹ 0 

12 CC4OF 

/ 4 Overcapture Ҭ  (Over-Capture Interrupt 

Flag for CC4, write 1 to clear) 

CC1OF 

11 CC3OF 

/ 3 Overcapture Ҭ  (Over-Capture Interrupt 

Flag for CC3, write 1 to clear) 

CC1OF 

10 CC2OF 

/ 2 Overcapture Ҭ  (Over-Capture Interrupt 

Flag for CC2, write 1 to clear) 

CC1OF 

9 CC1OF 

/ 1 Overcapture Ҭ  (Over-Capture Interrupt 

Flag for CC1, write 1 to clear) 

ֽ ҹ ῀ ’Ҋ Ȃ ᴆ

ᵝ̆ ᴆΏ 1 Ȃ 

0̔ overcaptureԊᴆ 

1̔ CC1IF ҹ 1 ’Ҋ  

8 - RFU̔ ̆ ҹ 0 

7 BIF 
┤ ԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Break Interrupt 

Flag, write 1 to clear) 

6 TIF 
ԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Trigger Interrupt 

Flag, write 1 to clear) 

5 COMIF 
COMԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1  (COM Interrupt 

Flag, write 1 to clear) 

4 CC4IF 
/ 4Ҭ  (CC4 Interrupt Flag, write 1 to clear) 

CC1IF 

3 CC3IF 
/ 3Ҭ  (CC3 Interrupt Flag, write 1 to clear) 

CC3IF 

2 CC2IF 
/ 2Ҭ  (CC2 Interrupt Flag, write 1 to clear) 

CC2IF 

1 CC1IF 

/ 1Ҭ  (CC1 Interrupt Flag, write 1 to clear) 

CC1 ҹ ₮ C̔C1IF ṿ ԍ ṿ ᵝ̆

ᴆΏ 1 Ȃ 

CC1 ҹ ῀̔ Ԋᴆ ᵝ̆ ᴆΏ 1

̆ ᴆ ATIM_CCR1 ꜚ Ȃ 

0 UIF 

ԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1 Ȃ(Update event 

Interrupt Flag,write 1 to clear) 

ҊԊᴆץ ̆UIF ᵝ̆ shadow  

- ̆ ғ UDIS=0 ’Ҋ̆ ₮ 
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-URS=0ғ UDIS=0 ’Ҋ̆ ᴆ ᵝ UG ∆

 

-URS=0ғ UDIS=0 ’Ҋ̆ Ԋᴆ∆  

 

26.5.6 ATIMԐᴌ֥ ЃATIM_EGRЄ 

 ATIM_EGR 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  BG TG COMG CC4G CC3G CC2G CC1G UG 

ᵝ  W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7 BG 
ᴆ┤ ̆ ᴆ ᵝ ֟ ┤ Ԋᴆ̆ ᴆ ꜚ  

(Break Generate) 

6 TG 
ᴆ ̆ ᴆ ᵝ ֟ Ԋᴆ̆ ᴆ ꜚ  

(Trigger Interrupt Flag) 

5 COMG ᴆ COMԊᴆ̆ ᴆ ᵝ̆ ᴆΏ 1  (COMG Generate) 

4 CC4G / 4 ᴆ ̆ CC1G (CC4 Generate) 

3 CC3G / 3 ᴆ ̆ CC1G (CC3 Generate) 

2 CC2G / 2 ᴆ ̆ CC1G (CC2 Generate) 

1 CC1G 

/ 1 ᴆ  (CC1 Generate) 

CC1 ҹ ₮̔CC1IF ᵝ̆ ᶏ ’Ҋ ץ

֟ Ҭ DMA  

CC1 ҹ ῀̔ ╠ ṿ ⌠ ATIM_CCR1

̆CC1IF ᵝ̆ ᶏ ’Ҋ ֟ץ Ҭ

DMA  

0 UG 

ᴆ Update Ԋᴆ̆ ᴆ ᵝ ֟ Update Ԋᴆ̆ ᴆ

ꜚ  (User Generate) 

ᴆ ᵝ UG ᴪ ∆ shadow ̆

№ Ȃ 

 

26.5.7 ATIM / 1ЃATIM_CCMR1Є 

₮ ῀ Ҋ ҹң Ҍ ⱳ  

 ATIM_CCMR1 

offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 
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ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
OC2CE OC2M OC2PE OC2FE CC2S 

IC2F IC2PSC CC2S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
OC1CE OC1M OC1PE OC1FE CC1S 

IC1F IC1PSC CC1S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

 

₮  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OC2CE ₮ 2 ᶏ ̆ OC1CE (OC2 Clear Enable) 

14:12 OC2M ₮ 2 ̆ OC1M (OC2 Mode) 

11 OC2PE ₮ 2 ᶏ ̆ OC1PE (OC2 Preload Enable) 

10 OC2FE ₮ 2 ᶏ ̆ OC1FE (OC2 Fast Enable) 

9:8 CC2S 

/ 2  (CC2 Channel Selection) 

00̔CC2 ҹ ₮ 

01̔CC2 ҹ ῀̆IC2 ⌠ TI2 

10̔CC2 ҹ ῀̆IC2 ⌠ TI1 

11̔CC2 ҹ ῀̆IC2 ⌠ TRC 

̔CC2Sֽ ῏ ̂CC2E=0̃  Ώץ

7 OC1CE 

₮ 1 ᶏ  (OC1 Clear Enable) 

0̔OC1REFҌ ETRF  

1̔ ⌠ ETRF ̆ ꜚ OC1REF 

6:4 OC1M 

₮ 1 ̆ ӈOC1REFḤ ҹ (OC1 

Mode) 

000̔ ₮ CCR1 CNT Ҍᴪ

₮ 

001̔CCR1=CNT ̆ OC1REF  

010̔CCR1=CNT ̆ OC1REF ᵞ 

011̔CCR1=CNT ̆ OC1REF 

100̔OC1REF ҹᵞ̂inactivẽ 

101̔OC1REF ҹ ̂activẽ 

110 P̔WM 1 ï ҉ ŎC1REF CNT<CCR1

̆ ↕ ᵞ̕ Ҋ ŎC1REF CNT>CCR1

ᵞ̆ ↕  

111 P̔WM 2 ï ҉ ̆OC1REF CNT<CCR1

ᵞ̆ ↕ ̕ Ҋ ̆OC1REF CNT>CCR1 

̆ ↕ ᵞ 

3 OC1PE 

₮ 1 ᶏ  (OC1 Preload Enable) 

0̔CCR1 preload ̆CCR1 ץ Ώ῀ 

1̔CCR1 preload ̆ CCR1 Ώ ᵬ

preload ̆ update event preload
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ῤ ⌠ shadow Ҭ 

2 OC1FE 

₮ 1 ᶏ  (OC1 Fast Enable) 

0̔῏ ᶏ ̆trigger ῀Ҍᴪ ₮ 

1̔ ᶏ t̆rigger ῀ᴪ OC1REF ҹ ṿ

₮̆ Ҍ ╠ ’̂ ԍ ̃ 

ⱳ ֽ ╠ ҹ PWM1 PWM2  

1:0 CC1S 

/ 1  (CC1 Channel Selection) 

00̔CC1 ҹ ₮ 

01̔CC1 ҹ ῀̆IC1 ⌠ TI1 

10̔CC1 ҹ ῀̆IC1 ⌠ TI2 

11̔CC1 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

῀  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:12 IC2F ῀ 2  (IC2 Filter) 

11:10 IC2PSC ῀ 2 №  (IC2 Prescaler) 

9:8 CC2S 

/ 2  (CC2 Channel Selection) 

00̔CC2 ҹ ₮ 

01̔CC2 ҹ ῀̆IC3 ⌠ TI2 

10̔CC2 ҹ ῀̆IC3 ⌠ TI1 

11̔CC2 ҹ ῀̆IC3 ⌠ TRC 

̔CC2Sֽ ῏ ̂CC2E=0̃  Ώץ

7:4 IC1F 

῀ 1  (IC1 Filter) 

ӈ TI1  

0000̔ ̆ᶏ fDTS  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

3:2 IC1PSC 

῀ 1 №  (IC1 Prescaler) 

00̔ №  

01̔ 2ҩԊᴆ ῀֟ ѿ  

10̔ 4ҩԊᴆ ῀֟ ѿ  

11̔ 8ҩԊᴆ ῀֟ ѿ  

IC1PSC CC1E=0 ᵝ 

1:0 CC1S / 1  (CC1 Channel Selection) 
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00̔CC1 ҹ ₮ 

01̔CC1 ҹ ῀̆IC1 ⌠ TI1 

10̔CC1 ҹ ῀̆IC1 ⌠ TI2 

11̔CC1 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

26.5.8 ATIM / 2ЃATIM_CCMR2Є 

₮ ῀ Ҋ ҹң Ҍ ⱳ  

 ATIM_CCMR2 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
OC4CE OC4M OC4PE OC4FE CC4S 

IC4F IC4PSC CC4S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
OC3CE OC3M OC3PE OC3FE CC3S 

IC3F IC3PSC CC3S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

 

 

₮  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OC4CE ₮ 4 ᶏ ̆ OC1CE (OC4 Clear Enable) 

14:12 OC4M ₮ 4 ̆ OC1M (OC4 Mode) 

11 OC4PE ₮ 4 ᶏ ̆ OC1PE (OC4 Preload Enable) 

10 OC4FE ₮ 4 ᶏ ̆ OC1FE (OC4 Fast Enable) 

9:8 CC4S 

/ 4  (CC4 Channel Selection) 

00̔CC4 ҹ ₮ 

01̔CC4 ҹ ῀̆IC4 ⌠ TI4 

10̔CC4 ҹ ῀̆IC4 ⌠ TI3 

11̔CC4 ҹ ῀̆IC4 ⌠ TRC 

̔CC4Sֽ ῏ ̂CC4E=0̃  Ώץ

7 OC3CE 

₮ 1 ᶏ (OC3 Clear Enable) 

0̔OC1REFҌ ETRF  

1̔ ⌠ ETRF ̆ ꜚ OC1REF 

6:4 OC3M 

₮ 3 ̆ ӈOC3REFḤ ҹ (OC3 

Mode) 

000̔ ₮ CCR3 CNT Ҍᴪ

₮ 

001̔CCR3=CNT ̆ OC1REF  
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010̔CCR3=CNT ̆ OC1REF ᵞ 

011̔CCR3=CNT ̆ OC1REF 

100̔OC3REF ҹᵞ̂inactivẽ 

101̔OC3REF ҹ ̂activẽ 

110 P̔WM 1 ï ҉ ŎC3REF CNT<CCR3

̆ ↕ ᵞ̕ Ҋ ŎC3REF CNT>CCR3

ᵞ̆ ↕  

111 P̔WM 2 ï ҉ ̆OC3REF CNT<CCR3

ᵞ̆ ↕ ̕ Ҋ ̆OC3REF CNT>CCR3 

̆ ↕ ᵞ 

3 OC3PE 

₮ 3 ᶏ  (OC3 Preload Enable) 

0̔CCR3 preload ̆CCR3 ץ Ώ῀ 

1̔CCR3 preload ̆ CCR3 Ώ ᵬ

preload ̆ update event preload

ῤ ⌠ shadow Ҭ 

2 OC3FE 

₮ 3 ᶏ  (OC3 Fast Enable) 

0̔῏ ᶏ ̆trigger ῀Ҍᴪ ₮ 

1̔ ᶏ t̆rigger ῀ᴪ OC3REF ҹ ṿ

₮̆ Ҍ ╠ ’ 

ⱳ ֽ ╠ ҹ PWM1 PWM2  

1:0 CC3S 

/ 3  (CC4 Channel Selection) 

00̔CC3 ҹ ₮ 

01̔CC3 ҹ ῀̆IC1 ⌠ TI3 

10̔CC3 ҹ ῀̆IC1 ⌠ TI4 

11̔CC3 ҹ ῀̆IC1 ⌠ TRC 

̔CC3Sֽ ῏ ̂CC3E=0̃  Ώץ

 

῀  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:12 IC4F ῀ 4  (IC4 Filter) 

11:10 IC4PSC ῀ 4 №  (IC4 Prescaler) 

9:8 CC4S 

/ 4  (CC4 channel Selection) 

00̔CC4 ҹ ₮ 

01̔CC4 ҹ ῀̆IC4 ⌠ TI4 

10̔CC4 ҹ ῀̆IC4 ⌠ TI3 

11̔CC4 ҹ ῀̆IC4 ⌠ TRC 

̔CC4Sֽ ῏ ̂CC4E=0̃  Ώץ

7:4 IC3F 

῀ 3  (IC3 Filter) 

ӈ TI3  

0000̔ ̆ᶏ fDTS  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 
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1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

3:2 IC3PSC 

῀ 3 №  (IC3 Prescaler) 

00̔ №  

01̔ 2ҩԊᴆ ῀֟ ѿ  

10̔ 4ҩԊᴆ ῀֟ ѿ  

11̔ 8ҩԊᴆ ῀֟ ѿ  

IC1PSC CC1E=0 ᵝ 

1:0 CC3S 

/ 3  (CC3 channel Selection) 

00̔CC3 ҹ ₮ 

01̔CC3 ҹ ῀̆IC1 ⌠ TI3 

10̔CC3 ҹ ῀̆IC1 ⌠ TI4 

11̔CC3 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

 

26.5.9 ATIM / ᶕ ЃATIM_CCERЄ 

 ATIM_CCER 

Offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CC4P CC4E CC3NP CC3NE CC3P CC3E 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CC2NP CC2NE CC2P CC2E CC1NP CC1NE CC1P CC1E 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:14 - RFU̔ ̆ ҹ 0 

13 CC4P / 4 ₮ ̆ CC1P (CC4 Polarity) 

12 CC4E / 4 ₮ᶏ ̆ CC1E (CC4 Enable) 

11 CC3NP / 3ԑ ₮ ̆ CC1NP (CC3N Polarity) 

10 CC3NE / 3ԑ ₮ᶏ ̆ CC1NE (CC3N Enable) 

9 CC3P / 3 ₮ ̆ CC1P (CC3 Polarity) 

8 CC3E / 3 ₮ᶏ ̆ CC1E (CC3 Enable) 

7 CC2NP / 2ԑ ₮ ̆ CC1NP (CC2N Polarity) 

6 CC2NE / 2ԑ ₮ᶏ ̆ CC1NE (CC2N Enable) 
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5 CC2P / 2 ₮ ̆ CC1P (CC2 Polarity) 

4 CC2E / 2 ₮ᶏ ̆ CC1E (CC2 Enable) 

3 CC1NP 

/ 1ԑ ₮  (CC1N Polarity) 

0̔OC1N ҹ active 

1̔OC1Nᵞ ҹ active 

2 CC1NE 

/ 1ԑ ₮ᶏ  (CC1N Enable) 

0 O̔C1N ŎC1N MOE, OSSI, OSSR, OIS1, OIS1N, 

CC1E ‗  

1 CC1P 

/ 1 ₮  (CC1 Polarity) 

CC1 ҹ ₮  

0̔OC1 active 

1̔OC1ᵞ active 

CC1 ҹ ῀  

0̔ ï IC1 ҉  

1̔ ï IC1 Ҋ  

0 CC1E 

/ 1 ₮ᶏ  (CC1 Enable) 

CC1 ҹ ₮  

0̔OC1Ҍ active 

1̔OC1 active 

CC1 ҹ ῀  

0̔῏ ⱳ  

1̔ᶏ ⱳ  

 

 

26.5.10 ATIM ЃATIM_CNTЄ 

 ATIM_CNT 

Offset 0x00000024 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CNT[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CNT[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CNT ṿ (Counter) 

 

26.5.11 ATIM ⅎ ЃATIM_PSCЄ 

 ATIM_PSC 
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Offset 0x00000028 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  PSC[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PSC[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 PSC 

̂CK_CNT̃ № ṿ (Prescaler) 

fCK_CNT=fCK_PSC/(PSC[15:0]+1) 

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  

 

26.5.12 ATIM ꜠ ЃATIM_ARRЄ 

 ATIM_ARR 

offset 0x0000002C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ARR[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARR[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 ARR 

₮ ꜚ ṿ (Auto-Reload Register) 

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  

 

26.5.13 ATIM ЃATIM_RCRЄ 

 ATIM_RCR 

Offset 0x00000030 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  REP[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFU̔ ̆ ҹ 0 

7:0 REP 

ṿȂ(Repetition) 

REPҌҹ 0 ̆ update ᴆ REP ⁞̆ REP=0

updateԊᴆ 

 

26.5.14 ATIM / 1ЃATIM_CCR1Є 

 ATIM_CCR1 

Offset 0x00000034 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR1[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR1[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR1 

/ 1  (Capture/Compare channel 1 Register) 

1 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC1 ₮ 

1 ҹ ῀̔ 

CCR1 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR1ҹ  
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26.5.15 ATIM / 2ЃATIM_CCR2Є 

 ATIM_CCR2 

Offset 0x00000038 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR2[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR2[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR2 

/ 2  (Capture/Compare channel 2 Register) 

2 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC2 ₮ 

2 ҹ ῀̔ 

CCR2 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR2ҹ  

 

26.5.16 ATIM / 3ЃATIM_CCR3Є 

 ATIM_CCR3 

Offset 0x0000003C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR3[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR3[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR3 
/ 3  (Capture/Compare channel 3 Register) 

3 ҹ ₮̔ 
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ᵝ  ꜛ  ⱳ  

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC3 ₮ 

3 ҹ ῀̔ 

CCR3 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR3ҹ  

 

26.5.17 ATIM / 4ЃATIM_CCR4Є 

 ATIM_CCR4 

Offset 0x00000040 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR4[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR4[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR4 

/ 4  (Capture/Compare channel 4 Register) 

4 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC4 ₮ 

4 ҹ ῀̔ 

CCR4 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR4ҹ  

 

26.5.18 ATIM╒ ┼ ЃATIM_BDTRЄ 

 ATIM_BDTR 

Offset 0x00000044 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  MOE AOE BKP BKE OSSR OSSI LOCK 

ᵝ  R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
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ᵝ  DTG 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 MOE 

₮ᶏ Һ  (Master Output Enable) 

└ ₮ᶏ ̆ ҩ ₮ᶏ

CcxE CcxNE └ȂMOE ᴆ ᵝ̆ AOE=1

’Ҋ ᴆ ꜚ ᵝȂ ┤ ῀ ̆MOE ᴆ

Ȃ 

0̔῏ OC OCN ₮̆ΐᵣ IO ₮ OSSI‗  

1̔ᶏ OC OCN ₮ׅ̂ ҩ CcxE CcxNE

‗ ₮̃ 

14 AOE 

ꜚ ₮ᶏ  (Automatic Output Enable) 

0̔MOEֽ ᴆ ᵝ 

1̔MOE ץ ᴆ ᵝ̆ updateԊᴆ ꜚ ᵝ 

13 BKP 

┤  (Break Polarity) 

0̔┤ ῀ҹᵞ  

1̔┤ ῀ҹ  

12 BKE 

┤ ᶏ  (Break Enable) 

0̔ ┤ ῀ 

1̔ᾛ ┤ ῀ 

11 OSSR 

Ҋ ₮῏  (Off-State Select in Run 

mode) 

ֽ MOE=1 ’Ҋ̆ ᶏ ԅԑ ₮ Ȃ 

0̔ ₮ Ҍᶏ ̆OC OCNҌ ꜚ GPIO 

1̔ ₮ Ҍᶏ ̆OC OCN ꜚ GPIOҹ  

10 OSSI 

IDLE Ҋ ₮῏  (Off-State Select in IDLE 

mode) 

ֽ MOE=0 ’Ҋ̆ ₮ Ȃ 

0̔ ₮ Ҍᶏ ̆OC OCNҌ ꜚ GPIO 

1̔ ₮ Ҍᶏ ̆OC OCNᾢ ꜚ ̆

̆ ꜚ  

9:8 LOCK 

ΏḠ  (register write LOCK) 

00̔ ΏḠ  

01̔Ḡ 1 ï DTG, OISx, OISxN, BKE, BKP, AOEҌ

Ώ 

10 Ḡ̔ 2 ï 1 ҉ C̆CxP, CCxNP, OSSR, OSSI

Ҍ Ώ 

11̔Ḡ 3 ï 2 ҉̆OcxM, OcxPE

ҹ ₮ Ҍ Ώ 

̔LOCK Ώ῀ 00 ṿӊ Ῥ Ώ̆ΏḠ

ATIM ᵝ Ώ῀Ȃ 

7:0 DTG 

῀̆ ԍ ԑ ₮ ῀  (Dead 

Time Generation) 

000/001/010/011̔DT=DTG[7:0] * tDTS 

100/101̔DT=(64+DTG[5:0]) * 2 * tDTS 

110̔DT=(32+DTG[4:0]) * 8 * tDTS 

111̔DT=(32+DTG[4:0]) * 16 * tDTS 
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26.5.19 ATIM DMA ┼ ЃATIM_DCRЄ 

 ATIM_DCR 

Offset 0x00000048 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - DBL 

ᵝ  U-0 R/W-0 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - DBA 

ᵝ  U-0 R/W-0 0000 

 

ᵝ  ꜛ  ⱳ  

31:13 - RFU̔ ̆ ҹ 0 

12:8 DBL 

DMA Burst  (DMA Burst Length) 

ATIM_DMAR Ώ burst DMA ᵬ b̆urst

ҹ 1~18 

00000̔ =1 

00001̔ =2 

00010̔ =3 

00011̔ =4 

00100̔ =5 

00101̔ =6 

00110̔ =7 

00111̔ =8 

01000̔ =9 

01001̔ =10 

01010̔ =11 

01011̔ =12 

01100̔ =13 

01101̔ =14 

01110̔ =15 

01111̔ =16 

10000̔ =17 

10001̔ =18 

ῒ̔ז ṿ̆ Ώ῀ 

7:5 - RFU̔ ̆ ҹ 0 

4:0 DBA 

DMA ̆ ӈ Ẓ  (DMA Burst Address) 

00000̔ATIM_CR1 

00001̔ATIM_CR2 

00010̔ATIM_SMCR 

ŀŀ 

 

̔ DBA+DBL ₮ԅ ATIM ↕̆ burst

ᴰ ⌠ ATIM ꜚẢ ̆ burst ᴪ Ȃ 
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26.5.20 ATIM DMA ЃATIM_DMARЄ 

 ATIM_DMAR 

Offset 0x0000004C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  DMAR[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  DMAR[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DMAR[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DMAR[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 DMAR 

DMA burst  (DMA burst access Register) 

ᶏ DMA burst ᴰ ̆ DMA ҹ

ATIM_DMAR̆ATIMᴪ DBL ṿ֟ DMA  

 

26.5.21 ATIM╒ ῇ ┼ ЃATIM_BKCRЄ 

 ATIM_BKCR 

Offset 0x00000060 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 
BRK2GA

TE 
BRK1GA

TE 

ᵝ  U-0 R/W-1 R/W-1 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  BRKF 
BRKCO

MB 
HFDET_
BRKEN 

SVD_BR
KEN 

COMP_
BRKEN 

ᵝ  R/W-0000 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFŬ ̆ ҹ 0 

9 BRK2GATE 

ATIM_BRK2 ῀ Ḥ  (Break 2 Gate) 

0̔ ATIM_BRK2 ῀ 0 

1̔Ҍ  

8 BRK1GATE 
ATIM_BRK1 ῀ Ḥ  (Break 1 Gate) 

0̔ ATIM_BRK1 ῀ 0 
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ᵝ  ꜛ  ⱳ  

1̔Ҍ  

7:4 BRKF 

┤ Ḥ  (Break Filter) 

0000̔  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

3 BRKCOMB 

┤ └ (Break Combination) 

0̔ң ┤ Ḥ  

1̔ң ┤ Ḥ ҍ 

2 HFDET_BRKEN 

XTHFẢ ┤ Ḥ ᶏ  (HFDET Break Enable) 

0̔ HFDET┤ Ḥ  

1̔ᶏ HFDET┤ Ḥ  

1 SVD_BRKEN 

SVD┤ Ḥ ᶏ  (SVD Break Enable) 

0̔ SVD┤ Ḥ  

1̔ᶏ SVD┤ Ḥ  

0 COMP_BRKEN 

₮┤ Ḥ ᶏ  (Comparator Break Enable) 

0̔ ┤ Ḥ  

1̔ᶏ ┤ Ḥ  
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27 ЃGPTIMЄ 

27.1  

FM33LC0XX 2ҩ Ȃ 

ѿҩ16bit ꜚ ѿҩ № Ȃ 

ץ ̆ ȁ ₮ ȁPWMȂ 

27.2 Ӏ  

 ̧ 16bit ҉ȁ Ҋȁ ꜚ  

 ̧ 16bit № ̆ №  

 ̧ ̆ᶏ № ץ ᴡ Ҋ  

 ̧ 4ҩ ԍ ῀ ȁ ₮ ȁPWM̂ Ҭ ̃ȁ ‖ ₮ 

 ̧ ҍῒז  

 ̧ ҊԊᴆץ ֟ Ҭ  

- ₮̆ ∆ ̂ ᴆ ᴆ trigger̃ 

- TriggerԊᴆ̂ ꜚȁẢ ȁ∆ ȁῤ ̃ 

- ῀  

- ₮  
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27.3  

Trigger

Controller

Slave mode

controller

Encoder

interface

CK_GTIMx

TRGO
GTIMx_ETR

TRGI
ITR0
ITR1
ITR2
ITR3

Prescaler
CK_PSC

16bit Counter

Auto-reload

register

Capture/Compare 1

Capture/Compare 2

Capture/Compare 3

Capture/Compare 4

output

output

output

output

GTIMx_CH3

GTIMx_CH4

Prescaler

Prescaler

Prescaler

Prescaler

GTIMx_CH1 Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

Filter &

Edge detector

GTIMx_CH2

GTIMx_CH3

GTIMx_CH4

Polarity, edge 

selection

& prescaler

Filter

ETRF

T
I1

F
_

E
D

TI1FP1

TI2FP2

ITR
TRC

TRC

TRC

IC1

IC2

IC3

TRC

TI1FP1

TI1FP2

TI2FP1

TI2FP2

TI3FP3

IC4

TI3FP4

TI4FP3

TI4FP4
TRC

IC1PS

IC2PS

IC3PS

IC4PS

IT1

IT2

IT3

IT4

CK_CNT

OC1REF

OC2REF

OC3REF

OC4REF

GTIMx_CH2

GTIMx_CH1

 

27-1  
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27.4 ꜗ  

27.4.1 ᾣ 

ᾝ ѿҩ16ᵝ ꜚ Ȃ ץ ҉ȁ Ҋ

Ȃ ץ 16ᵝ № APBCLK № ⌠Ȃ 

ȁ ꜚ № ץ ᴆ Ώ ̆ ᶏ Ӟ

Ȃ 

 

ᾝ Ҋ ̔ 

 ̧ ̂GPTIM_CNT̃ 

 ̧ № ̂GPTIM_PSC̃ 

 ̧ ꜚ ̂GPTIM_ARR̃ 

 ̧ ̂GPTIM_RCR̃ 

 

ARR ⱳ ̆ ⱳ ARPÊAuto Reload Preload Enablẽ └Ȃ ARPE=0

̆ ARR Ώ῀̆Ώ῀ ᴰ῀⌠ ̕ ARPE=1 ̆ ARR

Ώ῀ update event̂ GPTIM_CNT҉ ₮ Ҋ ₮̃ ̆ᴰ ⌠ Ȃ ᴆ

Ӟ ץ ᵬҺꜚ ARR ̂UEṼȂ 

 

GPTIM_CNT ᵬ GPTIM_PSC֟ № ꜚ̆ ᶏ ̂CEÑ ᵝ

̆CNT Ȃ CNT=ARR ̆ ̆ update eventȂ 

 

GPTIM_PSC ѿҩ № ̆ APBCLK 1~65536№ ȂPSC ̆

ΏPSC Ҍ Ώ ̆ update event⌠ ̆ ᴪ׆PSC Ȃ

CNT Ҭ̆ ᴆ ץ ΏPSC̆ № Ҋѿ Ԋᴆ Ȃ 
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CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
1

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 1

0
Pr escal er  

count er
0 1 0 1 10 10 10

 

27-2 ⅎ ה 1 ҿ 2  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
3

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 3

0
Pr escal er  

count er
0 1 2 3 10 32 10

 

27-3 ⅎ ה 1 ҿ 4  
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27.4.2 ᵲ  

҉ ȁ Ҋ Ҭ Ȃ 

҉  

Ҭ̆ ᶏ 0׆ ̆ ⌠CNT=ARR̆֟ ₮Ԋᴆ̆ 0׆ Ȃ 

ᶏ ԅ ⱳ ̆↕ RCR ӈ ҉ ̂RCR+1̃̆ ᴪ֟

₮ԊᴆȂ 

ᴆ ץ UG update event̆ CNT № ꜚ Ȃ UG

UIF̂Update Interrupt Flag̃Ҭ ᵝ URS ‗ Ȃ 

 

UDIS ץ update event̆ ץ ᾧ preload Ҭ ṿ ⌠ ᵬ

ҬȂ 

update event Ҋץ̆ ̆ ғUIF ᵝ̔ 

 ̧ RCR ҹATIM_RCRῤ  

 ̧ ARR ҹATIM_ARRῤ  

 ̧ PSC ҹATIM_PSCῤ  

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

05 06 07 08 09

 

27-4 ҏ ЇῪ Ғⅎ  
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CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-5 ҏ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04 05 06 07 08 09

FA
Aut o- r el oad 

r egi st er
EC

Wr i t e a new val ue i n 

ATI M_ARR
Aut o- r el oad shadow 

r egi st er FA EC

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-6ARPE=0ЃATIM_ARR Є Ԑᴌ 
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CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Wr i t e a new val ue i n 

ATI M_ARR

FA EC

Aut o- r el oad 

r egi st er

Aut o- r el oad shadow 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-7ARPE=1ЃATIM_ARR Є Ԑᴌ 

 

Ҋ  

Ҋ Ҭ̆ ARRṿ׆ ⁞̆⌠0 ֟ Ҋ ₮Ԋᴆ̆ ғ ARR׆ Ȃ 

ᶏ ԅ ⱳ ̆↕ RCR ӈ ҉ ̂RCR+1̃̆ ᴪ֟

₮ԊᴆȂ 

ᴆ ץ UG update event̆ CNT № ꜚ Ȃ UG

UIF̂Update Interrupt Flag̃Ҭ ᵝ URS ‗ Ȃ 

 

UDIS ץ update event̆ ץ ᾧ preload Ҭ ṿ ⌠ ᵬ

ҬȂ 

update event Ҋץ̆ ̆ ғUIF ᵝ̔ 

 ̧ RCR ҹATIM_RCRῤ  

 ̧ ARR ҹATIM_ARRῤ  

 ̧ PSC ҹATIM_PSCῤ  
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CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-8 Ґ ЇῪ Ғⅎ  

 

CK_PSC

CEN

CK_CNT

02 01 00 ECCNT EB EA E9 E8

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-9 Ґ ЇῪ 2ⅎ  
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CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

FA EC

Wr i t e a new val ue i n ATI M_ARR

Aut o- r el oad 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-10 Ґ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

05 04 03 02 01 00 ECCNT EB EA E9 E8 E7 E6 E5 E4 E3

FA EC

Wr i t e a new val ue i n ATI M_ARR

Aut o- r el oad 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

27-11 Ґ ЇҒᶕ Ԑᴌ 

 

Ҭ  



27 ЃGPTIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  484 

Ҭ Ҋ̆ 0׆ ҉ ⌠̆ARR-1֟ ҉ ₮Ԋᴆ̆ ARR׆ Ҋ

⌠1̆֟ Ҋ ₮Ԋᴆ̆Ῥ0׆ ҉ Ȃ 

CMS[1:0] ԍᶏ Ҭ ̆ Ҭ Ҋ ₮ ᵬ Ȃ CMS!=00

ҹҬ ̆ CMS=01 ̆ ₮ ⱳ ֽ Ҋ ̆ CMS=10 ̆ ₮

ⱳ ֽ ҉ ̆ CMS=11 ̆ ₮ ⱳ ҉Ҋ Ȃ 

Ҭ Ҋ̆DIR ᴆ Ώ̆ ᴆ ꜚ ̆ ╠

Ȃ 

overflow underflow Ԋᴆ҉ ᴪ  ARRȁPSC RCR Ȃ 

CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

05 06 05 04 03

Counter underflow

Atim_CNT

 

27-12Ҳ ЇATIM_PCS=0ЇATIM_ARR=0x6 
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CK_PSC

CEN

CK_CNT

06 05 04 03 02 01 00 01 02 03 04 05 06 07 08 09

FAATIM_ARR 32

Write a new value in ATIM_ARR

Auto-reload active 

register
FA 32

Atim_CNT

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

 

27-13 ЇARPE=1 Ԑᴌ( Ґ ) 

 

CK_PSC

CEN

CK_CNT

F3 F4 F5 F6 F7 F9 32 31 30 2F 2E 2D 2C 2B 2A 29

FAATIM_ARR 32

Write a new value in ATIM_ARR

Auto-reload active 

register
FA 32

Atim_CNT

Counter overflow

Update event̂UEṼ

Update interrupt flag

̂UIF̃

 

27-14 ЇARPE=1 Ԑᴌ( ₴) 
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27.4.3 ᵲ  

ᶏץ Ҋ ᵬ̔ 

 ̧ APBCLKĺĺῤ  

 ̧ ῀ ̂Tix̃ĺĺ 1 

 ̧ ῀̂ETR̃ĺĺ 2 

 ̧ ῤ ̂ITRx̃ĺĺᶏ ѿҩtimer ₮̂TGÕᵬҹ  

ATIM_CH1
Filter &

Edge detector

ICF[3:0]

CCMR1

ETRF

ITRx

TRGI

ETRF

APBCLK

CK_PSC

 

27-15 ATIM  

 

27.4.3.1 Ὺ  

ῤ Ҋ̆ ׆ ̂SMS=000̃̆CENȁDIRȁUG ᵝ ᴆ └ 

ᴆ ᵬUG ̆updateḤ CLK_PSC ̆ ṿ ∆ Ȃ 

APBCLK

CEN=CNT_EN

CK_CNT=CK_PSC

E7 E8 E9 EA EB EC 00 01 02 03 04

UG

UIF

05 06 07 08 09CNT

 

27-16Ὺ Ї ⅎ ҿ 1 

 

27.4.3.2 1 

Ҋ ᶏ ῀Ḥ ᵬҹ ̆ SMS=111̆ ץ ҹ҉ Ҋ
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Ȃ 

TI1FP2

TI2FP1Filter Edge detector

ATIM_CCMR1

Rising
TRGI

TI2

ATIM_CH2 External 

Clock 

mode2IC2F[3:0]

Falling

ATIM_CCER

CC2P

TRC

ATIM_CCMR1

CC2S

External 

Clock 

mode1

internal 

clock

mode

encoder

mode

ETRF

CK_INT

TI1 or TI2

ATIM_SMCR

SMS[2:0]ECE

CLK_PCS

0XX

100

101

110

111

TI2FP2

TI1FP1

TI1_ED

ITRx

ETRF

ATIM_SMCR

TS[2:0]

 

27-17TI2 ᶡ  

 

῀Ḥ ╠̆ᴪᾢ ῤ ̆ ῀Ḥ ᴪ

TIF  

TI2

CEN=CNT_EN

CK_CNT=CK_PSC

00 01 02

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

Atim_CNT

 

27-18 1Ґ  

 

ᶏ ׅ̆ ᶏ GPTIM ῤ ̂APBCLK̃̆ ҹGPTIM ᶏ APB_CLK

῀ Ȃ 1Ҋ̆ ῀ ᾢ ̆

⌠ ̆ᵬҹ ᵬ ̂CLK_PSC̃ ῀ № Ȃ 

2 ̆ ҹԅ ᾧ֒ ̆ ῀ ԍ2
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ҩAPB_CLK Ȃ 

Ҋ 1 2 ῀ ץ Ạ ῀̆ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH2ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC2E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC2S=01, IC2 ⌠TI2 

 ̧ ̆ GPTIM_CCER.CC2P=0̆ ҉ Ҋ  

 ̧ ῀ ̆ GPTIM_CCMR1.IC2F[3:0](IC2F=0000̆Ҍ ῀ ) 

 ̧ ᶏ 1̆ GPTIM_SMCR.SMCR=111 

 ̧ ῀ ̆ GPTIM_SMCR.TS=110, TI2ᵬҹ ῀  

 ̧ ᶏ ̆ GPTIM_CCER.CC2E=1 

 ̧ ᶏ ̆ GPTIM_CR1.CEN=1 

Ҋ ѿҩῖ 1 ᶛ̔ 

APBCLK

TI2

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 

resynchronization

Atim_CNT

 

27-19 1Ґ  

27.4.3.3 2 

Ҋᶏ GPTIM_ETR ῀Ḥ ҉ Ҋ ̂Ҍ ̃ Ȃ 
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      Divider

/1, /2, /4, /8

ATIM_SMCR

TRGI
ETR

External 

Clock 

mode2ETP
ATIM_SMCR

ETF[3:0]

External 

Clock 

mode1

internal 

clock

mode

encoder

mode

ETRF

CK_INT

TI1 or TI2

ATIM_SMCR

SMS[2:0]ECE

CLK_PCS

Filter 

ATIM_SMCR

ETPS[1:0]

ETRP

 

27-20 ῇ  

 

Ҋ ᶏ ETRԋ№ ҉ ̆ῒҬ ҹῤ

ԍETR ῀҉ Ȃ 

ETR

CEN=CNT_EN

CK_CNT=CK_PSC

00 01

TIF

Clear TIF by SW

APBCLK

Delay of resynchronization

Atim_CNT

ETRP

ETRF

 

27-21 2Ґ 1 

 

ҍ 1 Һ ≢ ĔTR ῀ № Ῥ ̆֟ CK_PSC ̆

ץ ETR ῀ ԍAPB_CLK ̆ ’Ҋ̆ ᾢ ETR ῀ № ̆

Ῥ ԍ ꜚ Ȃ 
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Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_ETRⱳ  

 ̧ ETP ̆GPTIM_SMCR.ETP=0 

 ̧ ETR№ ̆ GPTIM_SMCR.ETPS[1:0]=01 

 ̧ ῀ ̆GPTIM_SMCR.ETF[3:0]=0000 

 ̧ ᵝECE ̆ᶏ 2,GPTIM_SMCR.ECE=1̆GPTIM_SMCR.SMS=000 

 ̧ ᶏ ̆ GPTIM_CR1.CEN=1 

 

Ҋ ѿҩῖ 2 ᶛ̔ 

APBCLK

ETR

CEN

CK_CNT=CK_PSC

TIF

Clear TIF by SW

00 01 02 03 04

Delay of 

resynchronization

ETRP

ETRF

Atim_CNT

 

27-22 2Ґ 2 

 

ᶏ 2 ׅ̆ ץ GPTIM ҹslave ̔ ᶏ ETR ῀ ̆ ᶏ

ѿҩTimer TRGOᵬҹ Ḥ ̆ Ԋᴆ⌠ ̆ ᵝ Ȃ 

27.4.3.4 Ὺ  

ҩGPTIM 4ҩITR ῀̆ ԍ ῤ Ḥ Ȃ ITR ҹ Ḥ ̆

GPTIM ҩITRḤ ̆ ITRḤ ҉ Ȃ ῤ

ץ Timer Ȃ 

 

TIMxҹmaster mode ₮TRGO ‖Ḥ T̆IMy ҹSlave mode TIMx TRGO

ҹITR̕ TIMx.TRGO ‖⌠ ̆TIMy ѿ Ȃ 
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ԍῤ timer Ҋ ̔ 

 ̧ TRGOḤ ҹAPBCLK ‖ 

 ̧ TIMx TIMy ᵬ APBCLK  

 ̧ TRGO ԍ ѿҩ ‖ 

 ̧ Master Slave ᵬ ᶏ  

 

ῤ ᶏץ Ḥ ԅῒז ₮ ̆ ץ ADC_EOC

₮Ȃ 
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27.4.4 Ὺ Ḫ ЃITRxЄ  

ҩGPTIM 4ҩITR ῀̆ ԍ ῤ Ḥ Ȃ ԍῤ Ḥ ̆

TS ҹ000~011 ԍ ITR0~ITR3̆ CCxS ҹ11̆ TRC ҹ Ḥ Ȃ ҩ

̆Timer ץ ῤ Ḥ Ȃ 

ҩITR ῀ 4ҩῤ Ḥ ̆ ITRxSEL Ȃ ῀Ḥ Ҋ ̔ 

GPTIM0 Function 

ITR0SEL 

00 ATIM_TRGO  

01 UART0_RX  

10 UART1_RX  

11 UART4_RX  

ITR1SEL 

00 GPTIM1_TRGO  

01 XTHF  

10 RCHF  

11 LPUART0_RX  

ITR2SEL 

00 BSTIM_TRGO  

01 LPUART1_RX  

10 LPOSC  

11 XTLF  

ITR3SEL 

00 COMP1_TRGO  

01 RCMF  

10 COMP2_TRGO  

11 LPT32_TRGO  

GPTIM1 Function 

ITR0SEL 

00 ATIM_TRGO  

01 UART0_RX  

10 UART1_RX  

11 UART4_RX  

ITR1SEL 

00 GPTIM0_TRGO  

01 XTHF  

10 RCHF  

11 ADC_EOC_TRGO  

ITR2SEL 

00 BSTIM_TRGO  

01 LSCLK  

10 LPOSC  

11 XTLF  

ITR3SEL 

00 COMP1_TRGO  

01 RCMF  

10 COMP2_TRGO  

11 LPT32_TRGO  

27-1Ὺ Ḫ  

 

ᴆ Ḡ Ḥ ԍ ⱳ ̆ ῃ Ȃ

ATIM_TRGO ԍ ̆↕ ӈȂ 
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27.4.5 /  

GPTIM 4ҩ / ̆ ҩ ѿҩ ̂CCR̃̂ ̃ȁѿ

ҩ ῀ ȁѿҩ ₮ Ȃ 

῀ ᴪ Tix ῀ ֟ Ḥ TixF̆ ֟ TixFPxḤ

̆ Ḥ ᵬҹ Ḥ ̆ ғ ╠ № Ȃ 

TI2FP1

TI1FP1Filter Edge detector

ATIM_CCMR1

TI1F_Rising
IT1

ATIM_CH1

IC1F[3:0]

TI1F_Falling

ATIM_CCER

CC1P

TRC

ATIM_CCMR1

CC1S

IC1PS

TI2F_Rising

TI2F_Falling

ATIM_CCER

CC2P

TI1F_ED

to the slave mode controller

      Divider

/1, /2, /4, /8

ATIM_CCMR1

ICPS[1:0](from channel 2)

 

27-23 / ( 1 ῇ ⅎ) 

 

₮ ᴪ֟ ѿҩ ₮ ‰Ḥ OCxREF̆ Ḥ ҹ ̆ᵬҹ ₮

῀ȂGPTIM ₮ Ҍ ԑ ₮Ȃ 

APB

Capture/compare preload register

16bit

Capture/compare shadow register

Counter

IC1PSC
CC1E

ATIM_EGR

CC1G

CC1S[1]

CC1S[0]

Read CCR1

input

mode

capture

capture_transfer
16bit

16bit

OC1PE
UEV

CC1S[1]

CC1S[0]

Write CCR1

output

modecompare_transfer

CNT>CCR1

CNT=CCR1

 

27-24 / 1 Ӏ  

 



27 ЃGPTIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  494 

CNT>CCR4

CNT=CCR4

Output mode

 controller

ETRF

OC4REF

ATIM_CCMR2

OC4CE

OC4M[2:0]

0

1

ATIM_CCER

CC4P

Output

enable

circuit

OC4

ATIM_CCERCC1E

MOE OSSI

OIS4

ATIM_BDTR

ATIM_CH4

To the master mode

controller

ATIM_CR2

 

27-25 / ₴ ⅎ 

 

/ ̂CCR̃ preload shadow ̆ ᴆ Ώ preload Ȃ

Ҋ̆ ṿḠ shadow Ҭ └⌠preload Ȃ Ҋ̆preload

ṿ ⌠shadow ҍ Ȃ 

27.4.6 ῇ  

IcxḤ ҉₮ ̆ ѿ capturĕ ╠ ṿ CCR̆ҍ ̆

CcxIFҬ ᵝ̆ ғ ץ Ҭ DMA Ȃ ѿҩ Ԋᴆ CcxIFҹ

’Ҋ₮ ↕̆ ‖ ̂CcxOF, Over-Capturẽ ᵝ̂ CCRҬ҉ ṿ Ȃ̃CcxIF

ץ ᴆ ̆ CCR ꜚ ȂCcxOF ᴆΏ1 Ȃ 

ңҩ ̆ ץ PWMḤ ῀ Ȃ ѿҩ ῀Ḥ

̆ ץ Ḥ TI1׆ ῀̆ ῤ Ḥ ҉ ⌠TI1FP1̆ Ḥ

Ҋ ⌠TI1FP2̆ TI1FP1 ῀ 1̆ TI1FP2 ῀ 2̆ 1

῀Ḥ ҉ ̆ 2 ῀Ḥ Ҋ ̕ Ҭ ̆ ᴆ CCR1

CCR2 ṿ̆ ῀Ḥ Ȃ 

TI1 ῀ ҉ ṿ⌠GPTIM_CCR1 ̆ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC1S=01, IC1 ⌠TI1 

 ̧ ̆ GPTIM_CCER.CC1P̆ ҉ Ҋ  

 ̧ ῀ ̆ GPTIM_CCMR1.IC1F[3:0] 

 ̧ ῀ № ̆ GPTIM_CCMR1.IC1PS[1:0] 

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1 

 



27 ЃGPTIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  495 

Timer clock = CK_CNT

07 01 02 03 04 05 06 07 00 01 02 03 04 05 06 0700

TI1

07

03

ATIM_CCR1

ATIM_CCR2

IC1 capture

reset counter

IC2 capture IC1 capture

reset counter

IC2 capture

Atim_CNT

 

27-26PWM ῇ  

 

PWM ῀ ⱳ ̆ Ҋ ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0̆GPTIM_CCER.CC2E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ңҩ IC1,IC2 ⌠ ѿҩTI1 ῀ ̆ GPTIM_CCMR1.CC1S=01, 

GPTIM_CCMR1.CC2S=10 

 ̧ ̆ңҩ IC1,IC2 ̆ GPTIM_CCER.CC1P=0̆

GPTIM_CCER.CC2P=1 

 ̧ ῀ ̆ GPTIM_CCMR1.IC1F[3:0]̆GPTIM_CCMR1.IC2F[3:0] 

 ̧ ῀ № ̆ GPTIM_CCMR1.IC1PS[1:0] ̆GPTIM_CCMR1.IC2PS[1:0] 

 ̧ ῀Ḥ ̆ GPTIM_SMCR.TS[2:0]=101 

 ̧ ׆ └ ҹ ᵝ ̆ GPTIM_SMCR.SMS[2:0]=100 

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1̆GPTIM_CCER.CC2E=1 

 

27.4.7 ᴌ Force ₴ 

₮ Ҋ̆ ᴆ ץ OCxREF force ̆ ԍCCR Ȃ 

ᴆ ΏOcxM=101 ̆ ץ OCxREF └ҹ ̂OCxREF ҹ ̃̆

ΏOcxM=100 ץ OCxREF └ҹ ̂ᵞ ̃Ȃᵖ ᴆforce ᵬҌᴪ ̆

CCR ᴪѿ Ȃ 

27.4.8 ₴  

₮ Ҋ̆ CCRҍ ṿ ̆OCxREF ץ ᵝ ȁ ȁ Ȃ ̆

Ҭ Ӟᴪ ᵝ̆DMA ץ Ȃ 
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₮ Ӟ ץ ԍ ₮ѿҩ ‖Ḥ ̂ ₮̃Ȃ 

ᶏ ̔ 

1ȁ ̂ῤ ȁ ȁ № ̃ 

2ȁ ARR CCR Ώ῀  

3ȁ Ҭ ᶏ DMAᶏ  

4ȁ ₮  

5ȁᶏ  

Atim_CNT 4B 4C 31A 31B 31C

4BATIM_CCR1

4A

31B

OC1REF=OC1

Write 31Bh in the CCR1 register

Match detected on CCR1

Interrupt generated if enabled
 

27-27 ₴ Ї OC1 

 

Ҍᶏ preload ’Ҋ̆ ᴆ ץ ΏCCR ₮ └Ȃ ᶏ ԅ

preload̆↕CCR shadow ֽ Ҋѿ update event ҹpreload ῤ Ȃ 

 

27.4.9 PWM ῇ  

PWM ץ ₮ └Ḥ ̆ῒ ARR ‗ ̆ CCR ‗ Ȃ 

₮Ḥ ץ CCxP ȂPWM ᵬҬ̆CNT CCR Ȃ ԍ

Ҭ ̆PWM ₮Ӟ Ҭ Ȃ 

PWM  

҉ ’Ҋ̆ ҹPWM 1 ̆OCxREFḤ CNT<CCR ҹ ̆ ↕ҹᵞ

Ȃ CCRṿ ԍARRṿ̆↕OCxREF ҹ1̕ CCRҹ0↕OCxREF ҹ0. 
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01 02 03 04 05 06 07 00 01 02 0300

OCxREF

OCxIF

CCRx=4

OCxREF

OCxIF

CCRx=7

OCxREF

OCxIF

CCRx>7

OCxREF

OCxIF

CCRx=0

ļ1Ľ

ļ0Ľ

CNT

 

27-28 PWM (ARR=7) 

 

PWMҬ  

OCxREF ӈҍ ȂҊ ѿҩ ᶛ̔ 
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Ti mer  cl ock = 
CK_CNT

01 01 02 03 04 05 06 07 06 05 04 03 02 01 00 0100CNT

OCxREF

OCxIF

CCRx=4

OCxREF

OCxIF

CCRx=6

OCxREF

OCxIF

CCRx=7

OCxREF

OCxIF
CCRx=0

ļ1Ľ

ļ0Ľ

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

OCxREF

OCxIF

CCRx>7
ļ1Ľ

CMS=01

CMS=10

CMS=11

CMS=01

CMS=10

CMS=11

 

27-29Ҳ PWM (APR=7) 

 

ꜚҬ ̆ѿ DIR ‗ ̕ Ҭ̆DIR

ᴆ └Ȃ ῃ ̆ ꜚ ӊ╠̆ UG Ạѿ updatĕ

ғ ҬҌ Ώ Ȃ 

 

27.4.10 “ ₴ 

‖ ₮ ₮ ’̆ᾛ ҩԊᴆ ̆ ̆ ₮ѿ

ҩ ‖Ḥ Ȃ 

ҍῒז ₮ Ҍ ̆ Ҋѿ update event⌠ ̆ ᴪ ꜚẢ Ȃ CCR

∆ṿҌ ̆ ‖ ₮Ȃ ҉ ̆ CNT<CCR<=ARR̆ Ҋ ̆

CNT>CCR 
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OCxREF

GPTIM_ARR

GPTIM_CCR1

OC1

GPTIM_CNT

TI2

Tdel ay Tpul se
 

27-30 “ ᶡ  

 

҉ TI2ץ ῀ҹ Ḥ ̆ ṿ ԍCCR OCxREF ₮ᵞ ̆ ⌠ARR

OCxREF ⌠ ̆ ғ ⌠0̆Ả Ȃ 

҉ ⱳ TI2ᵬҹ ῀ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH2ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC2E=0̆ Ḡӊ ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC2S=01 

 ̧ ̆ GPTIM_CCER.CC2P=0 

 ̧ ῀Ḥ ̆ GPTIM_SMCR.TS[2:0]=110̆TI2FP2ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ GPTIM_SMCR.SMS[2:0]=110,TI2FP2 ꜚ  

 ̧ ᶏ ̆ GPTIM_CCER.CC2E=1 

 

҉ ⱳ OC1ᵬҹ ₮ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0̆ Ḡӊ ⱳ 

 ̧ ₮ ̆ GPTIM_CCMR1.CC1S=00 

 ̧ ̆ GPTIM_ CCMR1.OC1M=111,PWM 2 

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1 

 

OPM ֟ ̔ 

 ̧ GPTIM_CCR1 ṿ‗ ԅTdelay 

 ̧ GPTIM_ARR GPTIM_CCR1 ṿ‗ ԅTpulsêGPTIM_ARR-GPTIM_CCR1̃ 
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 ̧ ҹ ‖ ̆ GPTIM_CR1.OPM=1 

 

27.4.11 Ԑᴌ OCxREF 

OCxREF ̆ ETR ⱴ ̆ ץ ᵞOCxREF̆ ⌠Ҋ

ѿ update eventȂ ⱳ ֽ ₮ PWM Ҋ ̆ ᴆforce Ҋ ᵬ Ȃᶏ

ⱳ OcxCE 1. 

ETRF

OCxREF

OCxCE=0

OCxREF

OCxCE=1

ETRF

becomes high
ETRF

becomes low
 

27-31 ETRḪ GPTIM OCxREF 

 

27.4.12 Ѓencoder interfaceЄ 

⌠ңҩ ῀Ḥ ̆GPTIM ῒҬѿҩḤ ԍ ѿҩḤ

‗ ⁞ ṿȂҊ ҍң ῀Ḥ ӊ ῏ ̔ 

 
Ḥ  

̂TI1 TI2̆TI2 

TI1̃ 

TI1Ḥ  TI2Ḥ  

҉  Ҋ  ҉  Ҋ  

ֽ TI1  
 ⁞  Ҍ  Ҍ  

ᵞ  ⁞ Ҍ  Ҍ  

ֽ TI2  
 Ҍ  Ҍ   ⁞ 

ᵞ Ҍ  Ҍ  ⁞  

TI1 TI2 

 

 ⁞   ⁞ 

ᵞ  ⁞ ⁞  

27-2encoder interface  

TI1Ḥץ ҹ ̆ TI1҉ ⌠TI2ҹ ↕̆ ⁞̕ TI1

Ҋ ⌠TI2ҹ ̆↕ Ȃ 
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TI1

TI2

CNT

CC1P=0

CNT

CC1P=1

f or war d
j i t t
er

backwar d
j i t t
er

f or war d

up

up

up

down

down
down

Exampl e of  count er  oper at i on i n encoder  i nt er f ace mode
 

27-32 Ґ ᵲ ᶡ 

 

῀ Ҋ ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH1̆GPTIM_CH2ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0̆GPTIM_CCER.CC2E=0̆ Ḡӊ

ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC1S=01̆GPTIM_CCMR1.CC2S=01 

 ̧ ̆ GPTIM_CCER.CC1P=0̆GPTIM_CCER.CC2P=0 

 ̧ ׆ └ ҹ 3̆ GPTIM_SMCR.SMS[2:0]=011  

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1̆GPTIM_CCER.CC2E=1 

 

27.4.13 GPTIMה  

GPTIMᵬҹslave ̂ Ԋᴆ ̃̆ ҹ҈ ᵬ ̔ ᵝ ȁ ȁ Ȃ 

ᵝ  

Ҋ̆ ῀ Ԋᴆ TIMῤ preload ∆ C̆NT ⌠0 Ȃץ

Ҋ ҹᶛ̆ ̆ TI1 ῀҉ ̆ ̆ Ȃ 

Ҋ ᶛҬ Ҋ̔ 
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 ̧ GPIO Ҭ̆ ҹGPTIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC1S=01 

 ̧ ̆ GPTIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ GPTIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ᵝ ̆ GPTIM_SMCR.SMS[2:0]=100 

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1 

 ̧ ᶏ ̆ GPTIM_CR1.CEN=1 

Ti mer  cl ock = 
CK_CNT

01 03 04 05 06 07 00 01 02 03 04 05 00 01 02 0302CNT

TIF

TI1

UG

CEN

 

27-33 ᵣ Ґ  

 

 

Ҋ̆ ֽ ῀Ḥ ҹ ᵬȂ Ả ̆ ᴪ

Ҭ Ȃ 

Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹGPTIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ GPTIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ GPTIM_CCMR1.CC1S=01 

 ̧ ̆ GPTIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ GPTIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ GPTIM_SMCR.SMS[2:0]=101 

 ̧ ᶏ ̆ GPTIM_CCER.CC1E=1 

 ̧ ᶏ ̆ GPTIM_CR1.CEN=1 
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Ti mer  cl ock = 
CK_CNT

01 03 04 05 06 07 08 09 0A 0B02CNT

TIF

TI1

CEN

Clear TIF by SW

 

27-34 Ґ  

 

 

῀ ҩԊᴆ⌠ Ȃ 

Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1ⱳ  

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=110 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 

Timer clock = CK_CNT

04 05 06 07 08Atim_CNT

TIF

TI1

CEN

0A09

 

27-35 Ґ  

 

Ԋᴆ  

ץ ETR ҹ ̆ ᶏ ѿҩ ῀ᵬҹ ꜚ Ḥ Ȃ ⌠TI1

҉ ӊ ̆ ETRץ ῀ ҉ Ȃ 
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Ҋ ᶛҬ Ҋ̔ 

 ̧ GPIO Ҭ̆ ҹATIM_CH1̆ATIM_ETRⱳ  

 ̧ ETP ̆ATIM_SMCR.ETP=0 

 ̧ ETR№ ̆ ATIM_SMCR.ETPS[1:0]=01 

 ̧ ῀ ̆ATIM_SMCR.ETF[3:0]=0000 

 ̧ ᵝECE ̆ᶏ 2,ATIM_SMCR.ECE=1 

 ̧ ῏ ᶏ ̆ ATIM_CCER.CC1E=0 Ḡӊ ⱳ 

 ̧ ῀ ̆ ATIM_CCMR1.CC1S=01 

 ̧ ̆ ATIM_CCER.CC1P=0 

 ̧ ῀Ḥ ̆ ATIM_SMCR.TS[2:0]=101̆TI1FP1ᵬҹTRGI 

 ̧ ׆ └ ҹ ̆ ATIM_SMCR.SMS[2:0]=110 

 ̧ ᶏ ̆ ATIM_CCER.CC1E=1 

 

TI1

CEN

ETR

CK_CNT=CK_PSC

00 01 02 03 04Atim_CNT

TIF

 

27-36 2І Ґ  

 

27.4.14 DMA  

GPTIM 6 DMA ̆№≢ҹ4ҩCC ȁ ᴆ Ȃ 

ῒҬ ҩCC ֟ ѿҩDMA ̆ Ҋ ԍ CCRxҬ ῤ ᴰ RAM̆

Ҋ↕ ԍ RAMҬ Ώ῀CCRx̕CC DMA ץ ҹ ᴰ Burstᴰ

̂CCxBURSTEÑ̆ ᴰ ֽ CCRx ̆Burstᴰ ↕ DCR ѿ

Ȃ 

̆ Ԋᴆ ᴆ ԊᴆӞ ֟ץ DMA ̆ ң ᴪ̆ ꜚDMA Burst

ᴰ ̆ GPTIMῤ 1ҩ ҩ Ώ῀ ̆ GPTIM׆ 1ҩ ҩ ṿȂ 
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DMA  
CCxBURS

TEN 
DMA.CHxCTR

L.DIR 
DMA  ѿ ᴰ  

GTIMx_CH1 

0 
0 Read CCR1 

1 
1 Write CCR1 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

GTIMx_CH2 

0 
0 Read CCR2 

1 
1 Write CCR2 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

GTIMx_CH3 

0 
0 Read CCR3 

1 
1 Write CCR3 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

GTIMx_CH4 

0 
0 Read CCR4 

1 
1 Write CCR4 

1 
0 Read DMAR 

DBL 
1 Write DMAR 

GTIMx_TRIG N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

GTIMx_UEV N/A 
0 Read DMAR 

DBL 
1 Write DMAR 

27-3DMA ᵬ  

 

27.4.15 DMA Burst 

DMA-Burst ѿҩԊᴆ DMA ̆Һ ᵬ Ԋᴆ ҩ

ῤ ̆ ץ ꜚ ₮ ⱳ Ȃ 

DMA └ ѿҩ GPTIM_DMARȂ Ԋᴆ ̆

GPTIMᴪ ҩDMA Ȃ ҩDMA GPTIM_DMAR Ώ ᵬ ᴪ GPTIM ⌠

ⱳ ҉Ȃ 

DBL ԍ DMA burst ̆DBA ԍ DMA GPTIMῤ ̂ ԍ

GPTIM_CR offset̃Ȃ 

27.4.16 ῇ ꜗ  

1~3 ῀Ḥ ץ ӊ ̆ ῀⌠ 1 ῀̆ ԍ 1 ῀

Ȃ 

GPTIM_CR2 TI1Sᵝ ԍ 1 ῀ ԍ҈ҩ ῀ Ȃ 
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27.4.17 Debug  

Cortex-M0 ῀ debug ̆ Ảץ ᵬ̆ῒ ҹ DCU

DBG_TIMx_STOP ӈȂ 

27.5  

offset    

GPTIM0( :0x40013800) 

0x00000000 
GPTIM0 └ 1 

̂GPTIM0 Control Register1̃ 
GPTIM0_CR1 

0x00000004 
GPTIM0 └ 2 

̂GPTIM0 Control Register2̃ 
GPTIM0_CR2 

0x00000008 
GPTIM0׆ └  

̂GPTIM0 Slave Mode Control Register̃ 
GPTIM0_SMCR 

0x0000000C 
GPTIM0 DMA Ҭ ᶏ  

̂GPTIM0 DMA and Interrupt Enable Register̃ 
GPTIM0_DIER 

0x00000010 
GPTIM0  

̂GPTIM0 Interrupt Status Register̃ 
GPTIM0_ISR 

0x00000014 
GPTIM0Ԋᴆ֟  

̂GPTIM0 Event Generation Register̃ 
GPTIM0_EGR 

0x00000018 
GPTIM0 / 1 

̂GPTIM0 Capture/Compare Mode Register1̃ 
GPTIM0_CCMR1 

0x0000001C 
GPTIM0 / 2 

̂GPTIM0 Capture/Compare Mode Register2̃ 
GPTIM0_CCMR2 

0x00000020 
GPTIM0 / ᶏ  

̂GPTIM0 Capture/Compare Enable Register̃ 
GPTIM0_CCER 

0x00000024 
GPTIM0  

̂GPTIM0 Counter Register̃ 
GPTIM0_CNT 

0x00000028 
GPTIM0 №  

̂GPTIM0 Prescaler Register̃ 
GPTIM0_PSC 

0x0000002C 
GPTIM0 ꜚ  

̂GPTIM0 Auto-Reload Register̃ 
GPTIM0_ARR 

0x00000034 
GPTIM0 / 1 

̂GPTIM0 Capture/Compare Register1̃ 
GPTIM0_CCR1 

0x00000038 
GPTIM0 / 2 

̂GPTIM0 Capture/Compare Register2̃ 
GPTIM0_CCR2 

0x0000003C 
GPTIM0 / 3 

̂GPTIM0 Capture/Compare Register3̃ 
GPTIM0_CCR3 

0x00000040 
GPTIM0 / 4 

̂GPTIM0 Capture/Compare Register4̃ 
GPTIM0_CCR4 

0x00000048 
GPTIM0 DMA └  

̂GPTIM0 DMA Control Register̃ 
GPTIM0_DCR 

0x0000004C 
GPTIM0 DMA  

̂GPTIM0 DMA access Register̃ 
GPTIM0_DMAR 

0x00000060 
GPTIM0 ITR  

̂GPTIM0 Internal Trigger Select Register̃ 
GPTIM0_ITRSEL 

GPTIM1( :0x40013C00) 

0x00000000 
GPTIM1 └ 1 

̂GPTIM1 Control Register1̃ 
GPTIM1_CR1 
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offset    

0x00000004 
GPTIM1 └ 2 

̂GPTIM1 Control Register2̃ 
GPTIM1_CR2 

0x00000008 
GPTIM1׆ └  

̂GPTIM1 Slave Mode Control Register̃ 
GPTIM1_SMCR 

0x0000000C 
GPTIM1 DMA Ҭ ᶏ  

̂GPTIM1 DMA and Interrupt Enable Register̃ 
GPTIM1_DIER 

0x00000010 
GPTIM1  

̂GPTIM1 Interrupt Status Register̃ 
GPTIM1_ISR 

0x00000014 
GPTIM1Ԋᴆ֟  

̂GPTIM1 Event Generation Register̃ 
GPTIM1_EGR 

0x00000018 
GPTIM1 / 1 

̂GPTIM1 Capture/Compare Mode Register1̃ 
GPTIM1_CCMR1 

0x0000001C 
GPTIM1 / 2 

̂GPTIM1 Capture/Compare Mode Register2̃ 
GPTIM1_CCMR2 

0x00000020 
GPTIM1 / ᶏ  

̂GPTIM1 Capture/Compare Enable Register̃ 
GPTIM1_CCER 

0x00000024 
GPTIM1  

̂GPTIM1 Counter Register̃ 
GPTIM1_CNT 

0x00000028 
GPTIM1 №  

̂GPTIM1 Prescaler Register̃ 
GPTIM1_PSC 

0x0000002C 
GPTIM1 ꜚ  

̂GPTIM1 Auto-Reload Register̃ 
GPTIM1_ARR 

0x00000034 
GPTIM1 / 1 

̂GPTIM1 Capture/Compare Register1̃ 
GPTIM1_CCR1 

0x00000038 
GPTIM1 / 2 

̂GPTIM1 Capture/Compare Register2̃ 
GPTIM1_CCR2 

0x0000003C 
GPTIM1 / 3 

̂GPTIM1 Capture/Compare Register3̃ 
GPTIM1_CCR3 

0x00000040 
GPTIM1 / 4 

̂GPTIM1 Capture/Compare Register4̃ 
GPTIM1_CCR4 

0x00000048 
GPTIM1 DMA └  

̂GPTIM1 DMA Control Register̃ 
GPTIM1_DCR 

0x0000004C 
GPTIM1 DMA  

̂GPTIM1 DMA access Register̃ 
GPTIM1_DMAR 

0x00000060 
GPTIM1 ITR  

̂GPTIM1 Internal Trigger Select Register̃ 
GPTIM1_ITRSEL 

 

27.5.1 GPTIMx ┼ 1ЃGPTIMx_CR1Є 

 GPTIMx_CR1(x=0,1) 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CKD 

ᵝ  U-0 R/W-00 
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ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARPE CMS DIR OPM URS UDIS CEN 

ᵝ  R/W-0 R/W-00 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:10 - RFŬ ̆ ҹ 0 

9:8 CKD 

Dead time № ̂ CK_INT №

̃(Counter 508lock Divider) 

00̔tDTS=tCK_INT 

01̔tDTS=2*tCK_INT 

10̔tDTS=4*tCK_INT 

11̔RFŬ ᶏ  

7 ARPE 

Auto-reload ᶏ (Auto-Reload Preload Enable) 

0̔ARR Ҍᶏ preload 

1̔ARR ᶏ preload 

6:5 CMS 

(Counter Mode Selection) 

00̔  

01̔Ҭ 1̆ ₮ Ҭ ֽ Ҋ

Ҭ ᵝ 

10̔Ҭ 2̆ ₮ Ҭ ֽ ҉

Ҭ ᵝ 

11̔Ҭ 3̆ ₮ Ҭ ҉ Ҋ

Ҭ ᴪ ᵝ 

4 DIR 

(counter Direction) 

0̔ ҉  

1̔ Ҋ  

̔ ҹҬ ̆

 

3 OPM 

‖ ₮ (One Pulse Mode) 

0̔Update Event ҌẢ  

1̔Update Event Ả ̂ ꜚ CEÑ 

2 URS 

(Update Request Selection) 

ҊԊᴆץ0̔ ֟ updateҬ  

- ҉ ₮ Ҋ ₮ 

- ᴆ ᵝ UG  

׆ - └ ֟ update 

1ֽ̔ ҉ ₮ Ҋ ₮ᴪ֟ updateҬ  

1 UDIS 

update(Update Disable) 

0̔ᶏ updateԊᴆ̕ץҊԊᴆ ֟ updateԊᴆ 

- ҉ ₮ Ҋ ₮ 

- ᴆ ᵝ UG  

׆ - └ ֟ update 

1̔ updateԊᴆ̆Ҍ shadow Ȃ UG ᵝ ׆

└ ⌠ ᴆ reset ∆ № Ȃ 

0 CEN 

ᶏ (Counter Enable) 

0̔ ῏  

1̔ ᶏ  

̔ ץ ꜚ ᵝ CEN 
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27.5.2 GPTIMx ┼ 2ЃGPTIMx_CR2Є 

 GPTIMx_CR2(x=0,1) 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  TI1S MMS CCDS - 

ᵝ  R/W-0 R/W-000 R/W-0 U-0 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFŬ ̆ ҹ 0 

7 TI1S 

1 ῀ (Timer Input 1 Selection) 

0̔GPTIMx_CH1 ῀ 1 

1̔GPTIMx_CH1, CH2, CH3 ῀ 1 

6:4 MMS 

Һ ̆ ԍ Һ Ҋ ׆ Ḥ

̂TRGÕ (Master Mode Selection) 

000̔GPTIM_EGR UG ᵬ TRGO 

001̔ ᶏ Ḥ CNT_EN ᵬ TRGŎ ԍ

ꜚ ҩ  

010̔UÊupdate event̃Ḥ ᵬ TRGO 

011̔ ‖̆ CC1IF ᵝ T̆RGO ₮ѿҩ

‖ 

100̔OC1REF ᵬ TRGO 

101̔OC2REF ᵬ TRGO 

110̔OC3REF ᵬ TRGO 

111̔OC4REF ᵬ TRGO 

 

׆̔ ADC Ԋᾢᶏ ᵬ ̆ Һ

TRGO 

3 CCDS 

/  DMA (Capture/Compare DMA Selection) 

0̔ / Ԋᴆ DMA  

1̔Update Event DMA  

2:0 - RFŬ ̆ ҹ 0 

 

27.5.3 GPTIMxה ┼ ЃGPTIMx_SMCRЄ 

 GPTIMx_SMCR(x=0,1) 

Offset 0x00000008 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 
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ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ETP ECE ETPS ETF 

ᵝ  R/W-0 R/W-0 R/W-00 R/W-0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  MSM TS - SMS 

ᵝ  R/W-0 R/W-000 U-0 R/W-000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 ETP 

Ḥ (External Trigger Polarity) 

0̔ ҉  

1̔ᵞ Ҋ  

14 ECE 

ᶏ (External Clock Enable) 

0̔῏ 2 

1̔ᶏ 2̆ ҹ ETRF  

13:12 ETPS 

Ḥ № (External Trigger Prescaler) 

Ḥ ETRP GPTIM ᵬ 1/4̆

῀Ḥ ̆ ᶏץ № Ȃ 

00̔Ҍ№  

01̔2№  

10̔4№  

11̔8№  

11:8 ETF 

Ḥ (External Trigger Filter) 

0000̔  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

7 MSM 

Һ/׆ (Master Slave Mode) 

0̔ ꜚᵬ 

1 T̔RGI ꜚᵬ ᶏץ̆ ╠ ҍῒ׆

̂ TRGÕȂ ԍ ҩ Ԋᴆ ҩ

’Ȃ 

6:4 TS 

̆ ԍ (Trigger Source) 

000̔ῤ Ḥ ̂ITR0̃ 

001̔ῤ Ḥ ̂ITR1̃ 
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ᵝ  ꜛ  ⱳ  

010̔ῤ Ḥ ̂ITR2̃ 

011̔ῤ Ḥ ̂ITR3̃ 

100̔TI1 ̂TI1F_ED̃ 

101̔ TI1̂TI1FP1̃ 

110̔ TI2̂TI2FP2̃ 

111̔ ῀̂ETRF̃ 

ֽ̔ SMS=000 ׆ ’Ҋ̆ ץ Ώ TS

 

3 - RFU̔ ̆ ҹ 0 

2:0 SMS 

׆ (Slave Mode Selection) 

׆000̔ C̕ENᶏ № ῤ

 

001̔Encoder 1̕ ᶏ TI2FP1 ̆ TI1FP2

ᵞ  

010̔Encoder 2̕ ᶏ TI1FP2 ̆ TI2FP1

ᵞ  

011 E̔ncoder 3̕ ᶏ TI1FP1 TI2FP2 ̆

ῒז ῀Ḥ  

100̔ ᵝ ̕TRGI ҉ ∆ ̆
update 

101̔ ̕TRGIҹ ̆ ᶏ ̆TRGIҹᵞ

̆ Ả  

110̔ T̕RGI҉ ̂Ҍᴪ ᵝ

̃ 

111̔ 1̕TRGI҉ ꜚ  

 

27.5.4 GPTIMx DMA Ҳ ᶕ ЃGPTIMx_DIERЄ 

 GPTIMx_DIER(x=0,1) 

Offset 0x0000000C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 
CC4BUR

STEN 
CC3BUR

STEN 
CC2BUR

STEN 
CC1BUR

STEN 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - TDE - CC4DE CC3DE CC2DE CC1DE UDE 

ᵝ  U-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TIE - CC2IE CC1IE UIE 

ᵝ  U-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:20 - RFU̔ ̆ ҹ 0 

19 CC4BURSTEN 
4 DMA  (CC4 Burst Enable) 

0̔Single ֽ̆ CCR 
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ᵝ  ꜛ  ⱳ  

1̔Burst ̆ DCR  

18 CC3BURSTEN 

3 DMA  (CC3 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

17 CC2BURSTEN 

2 DMA  (CC2 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

16 CC1BURSTEN 

1 DMA  (CC1 Burst Enable) 

0̔Single ֽ̆ CCR 

1̔Burst ̆ DCR  

15 - RFU̔ ̆ ҹ 0 

14 TDE 

DMA ᶏ (Triggered DMA Enable) 

׆0̔ Ҋ̆ Ԋᴆ֟ DMA  

׆1̔ Ҋ̆ᾛ Ԋᴆ֟ DMA ̂ ԍ

ꜚ preload ̃ 

13 - RFU̔ ̆ ҹ 0 

12 CC4DE 

4 DMA ᶏ  (CC4 DMA Enable) 

0̔ CC4 DMA  

1̔ᾛ CC4 DMA  

11 CC3DE 

3 DMA ᶏ  (CC3 DMA Enable) 

0̔ CC3 DMA  

1̔ᾛ CC3 DMA  

10 CC2DE 

2 DMA ᶏ  (CC2 DMA Enable) 

0̔ CC2 DMA  

1̔ᾛ CC2 DMA  

9 CC1DE 

1 DMA ᶏ  (CC1 DMA Enable) 

0̔ CC1 DMA  

1̔ᾛ CC1 DMA  

8 UDE 

Update Event DMA ᶏ  (Update event DMA Enable) 

0̔Update Event ̆ ֟ DMA  

1̔Update Event ̆ᾛ ֟ DMA  

7 - RFU̔ ̆ ҹ 0 

6 TIE 

ԊᴆҬ ᶏ  (Trigger event Interrupt Enable) 

0̔ ԊᴆҬ  

1̔ᾛ ԊᴆҬ  

5 - RFU̔ ̆ ҹ 0 

4 CC3IE 

/ 4Ҭ ᶏ  (CC4 Interrupt Enable) 

0̔ / 4Ҭ  

1̔ᾛ / 4Ҭ  

3 CC3IE 

/ 3Ҭ ᶏ  (CC3 Interrupt Enable) 

0̔ / 3Ҭ  

1̔ᾛ / 3Ҭ  

2 CC2IE 

/ 2Ҭ ᶏ  (CC2 Interrupt Enable) 

0̔ / 2Ҭ  

1̔ᾛ / 2Ҭ  

1 CC1IE 

/ 1Ҭ ᶏ  (CC1 Interrupt Enable) 

0̔ / 1Ҭ  

1̔ᾛ / 1Ҭ  

0 UIE UpdateԊᴆҬ ᶏ  (Update event Interrupt Enable) 
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0̔ UpdateԊᴆҬ  

1̔ᾛ UpdateԊᴆҬ  

 

27.5.5 GPTIMx ЃGPTIMx_ISRЄ 

 GPTIMx_ISR(x=0,1) 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CC4OF CC3OF CC2OF CC1OF - 

ᵝ  U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TIF - CC4IF CC3IF CC2IF CC1IF UIF 

ᵝ  U-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:13 - RFU̔ ̆ ҹ 0 

12 CC4OF 

/ 4 Overcapture Ҭ (Over-Capture Interrupt 

Flag for CC4, write 1 to clear) 

CC1OF 

11 CC3OF 

/ 3 Overcapture Ҭ (Over-Capture Interrupt 

Flag for CC3, write 1 to clear) 

CC1OF 

10 CC2OF 

/ 2 Overcapture Ҭ (Over-Capture Interrupt 

Flag for CC2, write 1 to clear) 

CC1OF 

9 CC1OF 

/ 1 Overcapture Ҭ (Over-Capture Interrupt 

Flag for CC1, write 1 to clear) 

ֽ ҹ ῀ ’Ҋ Ȃ ᴆ

ᵝ̆ ᴆΏ 1 Ȃ 

0̔ overcaptureԊᴆ 

1̔ CC1IF ҹ 1 ’Ҋ  

8:7 - RFU̔ ̆ ҹ 0 

6 TIF 
ԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1  (Trigger event 

Interrupt Flag, write 1 to clear) 

5 - RFU̔ ̆ ҹ 0 

4 CC4IF 
/ 4Ҭ  (CC4 Interrupt Flag, write 1 to clear) 

CC1IF 

3 CC3IF 
/ 3Ҭ  (CC3 Interrupt Flag, write 1 to clear) 

CC3IF 

2 CC2IF 
/ 2Ҭ  (CC2 Interrupt Flag, write 1 to clear) 

CC2IF 

1 CC1IF / 1Ҭ  (CC1 Interrupt Flag, write 1 to clear) 
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CC1 ҹ ₮ C̔C1IF ṿ ԍ ṿ ᵝ̆

ᴆΏ 1 Ȃ 

CC1 ҹ ῀̔ Ԋᴆ ᵝ̆ ᴆΏ 1

̆ ᴆ ATIM_CCR1 ꜚ Ȃ 

0 UIF 

UpdateԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1 Ȃ(Update event 

Interrupt Flag,write 1 to clear) 

ҊԊᴆץ ̆UIF ᵝ̆ shadow  

- =0̆ ғ UDIS=0 ’Ҋ̆ ₮ 

-URS=0ғ UDIS=0 ’Ҋ̆ ᴆ ᵝ UG ∆

 

-URS=0ғ UDIS=0 ’Ҋ̆ Ԋᴆ∆  

 

27.5.6 GPTIMxԐᴌ֥ ЃGPTIMx_EGRЄ 

 GPTIMx_EGR(x=0,1) 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - TG - CC2G CC1G UG 

ᵝ  U-0 W-0 U-0 W-0 W-0 W-0 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFU̔ ̆ ҹ 0 

6 TG 
ᴆ ̆ ᴆ ᵝ ֟ Ԋᴆ̆ ᴆ ꜚ  

(Trigger Generate) 

5:3 - RFU̔ ̆ ҹ 0 

2 CC2G / 2 ᴆ ̆ CC1G (CC2 Generate) 

1 CC1G 

/ 1 ᴆ  (CC1 Generate) 

CC1 ҹ ₮̔CC1IF ᵝ̆ ᶏ ’Ҋ ץ

֟ Ҭ DMA  

CC1 ҹ ῀̔ ╠ ṿ ⌠ ATIM_CCR1

̆CC1IF ᵝ̆ ᶏ ’Ҋ ֟ץ Ҭ

DMA  

0 UG 

ᴆ Update Ԋᴆ̆ ᴆ ᵝ ֟ Update Ԋᴆ̆ ᴆ

ꜚ  (User Generate) 

ᴆ ᵝ UG ᴪ ∆ shadow ̆

№ Ȃ 

 



27 ЃGPTIMЄ 

֟ ӥ 

FM33LC0xx                              2.4                                  515 

27.5.7 GPTIMx / 1ЃGPTIMx_CCMR1Є 

₮ ῀ Ҋ ҹң Ҍ ⱳ  

 GPTIMx_CCMR1(x=0,1) 

Offset 0x00000018 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
OC2CE OC2M OC2PE OC2FE CC2S 

IC2F IC2PSC CC2S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
OC1CE OC1M OC1PE OC1FE CC1S 

IC1F IC1PSC CC1S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-00 

 

₮  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OC2CE ₮ 2 ᶏ ̆ OC1CE (OC2 Clear Enable) 

14:12 OC2M ₮ 2 ̆ OC1M (OC2 Mode) 

11 OC2PE ₮ 2 ᶏ ̆ OC1PE (OC2 Preload Enable) 

10 OC2FE ₮ 2 ᶏ ̆ OC1FE (OC2 Fast Enable) 

9:8 CC2S 

/ 2  (CC2 channel Selection) 

00̔CC2 ҹ ₮ 

01̔CC2 ҹ ῀̆IC2 ⌠ TI2 

10̔CC2 ҹ ῀̆IC2 ⌠ TI1 

11̔CC2 ҹ ῀̆IC2 ⌠ TRC 

̔CC2Sֽ ῏ ̂CC2E=0̃  Ώץ

7 OC1CE 

₮ 1 ᶏ (OC2 Clear Enable) 

0̔OC1REFҌ ETRF  

1̔ ⌠ ETRF ̆ ꜚ OC1REF 

6:4 OC1M 

₮ 1 ̆ ӈOC1REFḤ ҹ (OC1 

Mode) 

000̔ ₮ CCR1 CNT Ҍᴪ

₮ 

001̔CCR1=CNT ̆ OC1REF  

010̔CCR1=CNT ̆ OC1REF ᵞ 

011̔CCR1=CNT ̆ OC1REF 

100̔OC1REF ҹᵞ̂inactivẽ 

101̔OC1REF ҹ ̂activẽ 

110 P̔WM 1 ï ҉ ŎC1REF CNT<CCR1

̆ ↕ ᵞ̕ Ҋ ŎC1REF CNT>CCR1

ᵞ̆ ↕  

111 P̔WM 2 ï ҉ ̆OC1REF CNT<CCR1
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ᵞ̆ ↕ ̕ Ҋ ̆OC1REF CNT>CCR1 

̆ ↕ ᵞ 

3 OC1PE 

₮ 1 ᶏ  (OC1 Preload Enable) 

0̔CCR1 preload ̆CCR1 ץ Ώ῀ 

1̔CCR1 preload ̆ CCR1 Ώ ᵬ

preload ̆ update event preload

ῤ ⌠ shadow Ҭ 

2 OC1FE 

₮ 1 ᶏ  (OC1 Fast Enable) 

0̔῏ ᶏ ̆trigger ῀Ҍᴪ ₮ 

1̔ ᶏ t̆rigger ῀ᴪ OC1REF ҹ ṿ

₮̆ Ҍ ╠ ’ 

ⱳ ֽ ╠ ҹ PWM1 PWM2  

1:0 CC1S 

/ 1  (CC1 channel Selection) 

00̔CC1 ҹ ₮ 

01̔CC1 ҹ ῀̆IC1 ⌠ TI1 

10̔CC1 ҹ ῀̆IC1 ⌠ TI2 

11̔CC1 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

῀  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:12 IC2F ῀ 2  (IC2 Filter) 

11:10 IC2PSC ῀ 2 №  (IC2 Prescaler) 

9:8 CC2S 

/ 2  (Capture/Compare2 channel Selection) 

00̔CC2 ҹ ₮ 

01̔CC2 ҹ ῀̆IC3 ⌠ TI2 

10̔CC2 ҹ ῀̆IC3 ⌠ TI1 

11̔CC2 ҹ ῀̆IC3 ⌠ TRC 

̔CC2Sֽ ῏ ̂CC2E=0̃  Ώץ

7:4 IC1F 

῀ 1  (IC1 Filter) 

ӈ TI1  

0000̔ ̆ᶏ fDTS  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 

0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

3:2 IC1PSC ῀ 1 №  (IC1 Prescaler) 
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00̔ №  

01̔ 2ҩԊᴆ ῀֟ ѿ  

10̔ 4ҩԊᴆ ῀֟ ѿ  

11̔ 8ҩԊᴆ ῀֟ ѿ  

IC1PSC CC1E=0 ᵝ 

1:0 CC1S 

/ 1  (Capture/Compare1 channel Selection) 

00̔CC1 ҹ ₮ 

01̔CC1 ҹ ῀̆IC1 ⌠ TI1 

10̔CC1 ҹ ῀̆IC1 ⌠ TI2 

11̔CC1 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

27.5.8 GPTIMx / 2ЃGPTIMx_CCMR2Є 

₮ ῀ Ҋ ҹң Ҍ ⱳ  

 GPTIMx_CCMR2(x=0,1) 

Offset 0x0000001C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  
OC4CE OC4M OC4PE OC4FE CC4S 

IC2F IC2PSC CC4S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
OC3CE OC3M OC3PE OC3FE CC3S 

IC3F IC3PSC CC3S 

ᵝ  RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 

 

 

₮  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15 OC4CE ₮ 4 ᶏ ̆ OC3CE (OC4 Clear Enable) 

14:12 OC4M ₮ 4 ̆ OC3M (OC4 Mode) 

11 OC4PE ₮ 4 ᶏ ̆ OC3PE (OC4 Preload Enable) 

10 OC4FE ₮ 4 ᶏ ̆ OC3FE (OC4 Fast Enable) 

9:8 CC4S 

/ 4  (CC4 channel Selection) 

00̔CC4 ҹ ₮ 

01̔CC4 ҹ ῀̆IC4 ⌠ TI4 

10̔CC4 ҹ ῀̆IC4 ⌠ TI3 

11̔CC4 ҹ ῀̆IC4 ⌠ TRC 

̔CC4Sֽ ῏ ̂CC4E=0̃  Ώץ

7 OC3CE 
₮ 1 ᶏ (OC3 Clear Enable) 

0̔OC1REFҌ ETRF  
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1̔ ⌠ ETRF ̆ ꜚ OC1REF 

6:4 OC3M 

₮ 3 ̆ ӈOC3REFḤ ҹ (OC3 

Mode) 

000̔ ₮ CCR3 CNT Ҍᴪ

₮ 

001̔CCR3=CNT ̆ OC1REF  

010̔CCR3=CNT ̆ OC1REF ᵞ 

011̔CCR3=CNT ̆ OC1REF 

100̔OC3REF ҹᵞ̂inactivẽ 

101̔OC3REF ҹ ̂activẽ 

110 P̔WM 1 ï ҉ ŎC3REF CNT<CCR3

̆ ↕ ᵞ̕ Ҋ ŎC3REF CNT>CCR3

ᵞ̆ ↕  

111 P̔WM 2 ï ҉ ̆OC3REF CNT<CCR3

ᵞ̆ ↕ ̕ Ҋ ŎC3REF CNT>CCR3

̆ ↕ ᵞ 

3 OC3PE 

₮ 3 ᶏ  (OC3 Preload Enable) 

0̔CCR3 preload ̆CCR3 ץ Ώ῀ 

1̔CCR3 preload ̆ CCR3 Ώ ᵬ

preload ̆ update event preload

ῤ ⌠ shadow Ҭ 

2 OC3FE 

₮ 3 ᶏ  (OC3 Fast Enable) 

0̔῏ ᶏ ̆trigger ῀Ҍᴪ ₮ 

1̔ ᶏ t̆rigger ῀ᴪ OC3REF ҹ ṿ

₮̆ Ҍ ╠ ’ 

ⱳ ֽ ╠ ҹ PWM1 PWM2  

1:0 CC3S 

/ 3  (CC3 channel Selection) 

00̔CC3 ҹ ₮ 

01̔CC3 ҹ ῀̆IC1 ⌠ TI3 

10̔CC3 ҹ ῀̆IC1 ⌠ TI4 

11̔CC3 ҹ ῀̆IC1 ⌠ TRC 

̔CC3Sֽ ῏ ̂CC3E=0̃  Ώץ

 

῀  

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:12 IC4F ῀ 4  (IC4 Filter) 

11:10 IC4PSC ῀ 4 №  (IC4 Prescaler) 

9:8 CC4S 

/ 4  (CC4 channel Selection) 

00̔CC4 ҹ ₮ 

01̔CC4 ҹ ῀̆IC4 ⌠ TI4 

10̔CC4 ҹ ῀̆IC4 ⌠ TI3 

11̔CC4 ҹ ῀̆IC4 ⌠ TRC 

̔CC4Sֽ ῏ ̂CC4E=0̃  Ώץ

7:4 IC3F 

῀ 3  (IC3 Filter) 

ӈ TI3  

0000̔ ̆ᶏ fDTS  

0001̔fSAMPLING=fCK_INT, N=2 

0010̔fSAMPLING=fCK_INT, N=4 
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0011̔fSAMPLING=fCK_INT, N=8 

0100̔fSAMPLING=fDTS/2, N=6 

0101̔fSAMPLING=fDTS/2, N=8 

0110̔fSAMPLING=fDTS/4, N=6 

0111̔fSAMPLING=fDTS/4, N=8 

1000̔fSAMPLING=fDTS/8, N=6 

1001̔fSAMPLING=fDTS/8, N=8 

1010̔fSAMPLING=fDTS/16, N=5 

1011̔fSAMPLING=fDTS/16, N=6 

1100̔fSAMPLING=fDTS/16, N=8 

1101̔fSAMPLING=fDTS/32, N=5 

1110̔fSAMPLING=fDTS/32, N=6 

1111̔fSAMPLING=fDTS/32, N=8 

3:2 IC3PSC 

῀ 3 № (IC3 Prescaler) 

00̔ №  

01̔ 2ҩԊᴆ ῀֟ ѿ  

10̔ 4ҩԊᴆ ῀֟ ѿ  

11̔ 8ҩԊᴆ ῀֟ ѿ  

IC1PSC CC1E=0 ᵝ 

1:0 CC3S 

/ 3  (CC3 channel Selection) 

00̔CC3 ҹ ₮ 

01̔CC3 ҹ ῀̆IC1 ⌠ TI3 

10̔CC3 ҹ ῀̆IC1 ⌠ TI4 

11̔CC3 ҹ ῀̆IC1 ⌠ TRC 

̔CC1Sֽ ῏ ̂CC1E=0̃  Ώץ

 

27.5.9 GPTIMx / ᶕ ЃGPTIMx_CCERЄ 

 GPTIMx_CCER(x=0,1) 

Offset 0x00000020 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - CC4P CC4E - CC3P CC3E 

ᵝ  U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - CC2P CC2E - CC1P CC1E 

ᵝ  U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:14 - RFU̔ ̆ ҹ 0 

13 CC4P / 4 ₮ ̆ CC1P (CC4 Polarity) 

12 CC4E / 4 ₮ᶏ ̆ CC1E (CC4 output Enable) 

11:10 - RFU̔ ̆ ҹ 0 
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9 CC3P / 3 ₮ ̆ CC1P (CC3 Polarity) 

8 CC3E / 3 ₮ᶏ ̆ CC1E (CC3 output Enable) 

7:6 - RFU̔ ̆ ҹ 0 

5 CC2P / 2 ₮ ̆ CC1P (CC2 Polarity) 

4 CC2E / 2 ₮ᶏ ̆ CC1E (CC2 output Enable) 

3:2 - RFU̔ ̆ ҹ 0 

1 CC1P 

/ 1 ₮  (CC1 Polarity) 

CC1 ҹ ₮ ̔ 

0̔OC1  

1̔OC1ᵞ  

CC1 ҹ ῀ ̔ 

CC1NP/CC1P ԍ TI1FP1 TI2FP1  

00̔ /҉  

01̔ /Ҋ  

10̔Ḡ ̆Ҍ ᶏ  

11̔ ̆҉Ҋ  

0 CC1E 

/ 1 ₮ᶏ  (CC1 output Enable) 

CC1 ҹ ₮  

0̔OC1 ₮῏ ̆Ocx=0̆Ocx_EN=0 

1̔Ocx=OCxREF+ ̆Ocx_EN=1 

CC1 ҹ ῀  

0̔῏ ⱳ  

1̔ᶏ ⱳ  

 

‰ Ocx ₮ └ᵝ 

CcxEᵝ Ocx ₮  

0 ₮̂Ocx=0̆Ocx_EN=0̃  

1 Ocx=OCxREF + ̆Ocx_EN=1 

 

 

27.5.10 GPTIMx ЃGPTIMx_CNTЄ 

 GPTIMx_CNT(x=0,1) 

Offset 0x00000024 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CNT[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CNT[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  
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31:16 - RFU̔ ̆ ҹ 0 

15:0 CNT ṿ(Counter) 

 

27.5.11 GPTIMx ⅎ ЃGPTIMx_PSCЄ 

 GPTIMx_PSC(x=0,1) 

offset 0x00000028 + x*0x400 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  PSC[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PSC[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 PSC 

̂CK_CNT̃ № ṿ(Counter Clock Prescaler) 

fCK_CNT=fCK_PSC/(PSC[15:0]+1) 

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  

 

27.5.12 GPTIMx ꜠ ЃGPTIMx_ARRЄ 

 GPTIMx_ARR(x=0,1) 

Offset 0x0000002C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ARR[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARR[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 ARR ₮ ꜚ ṿ(Auto-Reload Register) 
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ᵝ  ꜛ  ⱳ  

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  

 

27.5.13 GPTIMx / 1ЃGPTIMx_CCR1Є 

 GPTIMx_CCR1(x=0,1) 

Offset 0x00000034 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR1[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR1[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR1 

/ 1 (Capture/Compare channel 1 Register) 

1 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC1 ₮ 

1 ҹ ῀̔ 

CCR1 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR1ҹ  

 

27.5.14 GPTIMx / 2ЃGPTIMx_CCR2Є 

 GPTIMx_CCR2(x=0,1) 

Offset 0x00000038 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR2[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR2[7:0] 

ᵝ  R/W-0000 0000 
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ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR2 

/ 2 (Capture/Compare channel 2 Register) 

2 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC2 ₮ 

2 ҹ ῀̔ 

CCR2 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR2ҹ  

 

27.5.15 GPTIMx / 3ЃGPTIMx_CCR3Є 

 GPTIMx_CCR3(x=0,1) 

Offset 0x0000003C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CCR3[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR3[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR3 

/ 3 (Capture/Compare channel 3 Register) 

3 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC3 ₮ 

3 ҹ ῀̔ 

CCR3 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR3ҹ  

 

27.5.16 GPTIMx / 4ЃGPTIMx_CCR4Є 

 GPTIMx_CCR4(x=0,1) 

Offset 0x00000040 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 
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ᵝ  CCR4[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CCR4[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 CCR4 

/ 4 (Capture/Compare channel 4 Register) 

4 ҹ ₮̔ 

ѿҩ preload ̆ῒῤ ῀ shadow ԍ

ҍ ֟ OC4 ₮ 

4 ҹ ῀̔ 

CCR4 Ḡ ѿ ῀ Ԋᴆ ṿ̆

CCR4ҹ  

 

27.5.17 GPTIMx DMA ┼ ЃGPTIMx_DCRЄ 

 GPTIMx_DCR(x=0,1) 

Offset 0x00000048 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - DBL 

ᵝ  U-0 R/W-0 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - DBA 

ᵝ  U-0 R/W-0 0000 

 

ᵝ  ꜛ  ⱳ  

31:13 - RFU̔ ̆ ҹ 0 

12:8 DBL 

DMA Burst  (DMA Burst Length) 

GPTIM_DMAR Ώ burst DMA ᵬ̆burst

ҹ 1~18 

00000̔ =1 

00001̔ =2 

00010̔ =3 

00011̔ =4 

00100̔ =5 

00101̔ =6 

00110̔ =7 

00111̔ =8 

01000̔ =9 

01001̔ =10 
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ᵝ  ꜛ  ⱳ  

01010̔ =11 

01011̔ =12 

01100̔ =13 

01101̔ =14 

01110̔ =15 

01111̔ =16 

10000̔ =17 

10001̔ =18 

ῒ̔ז ṿ̆ Ώ῀ 

7:5 - RFU̔ ̆ ҹ 0 

4:0 DBA 

DMA ̆ ӈ Ẓ  (DMA Burst offset 

Address) 

00000̔GPTIM_CR1 

00001̔GPTIM_CR2 

00010̔GPTIM_SMCR 

ŀŀ 

 

̔ DBA+DBL ₮ԅGPTIM ↕̆ burst

ᴰ ⌠ GPTIM ꜚẢ ̆ burst ᴪ

Ȃ 

 

27.5.18 GPTIMx DMA ЃGPTIMx_DMARЄ 

 GPTIMx_DMAR(x=0,1) 

Offset 0x0000004C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  DMAR[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  DMAR[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:16 - RFU̔ ̆ ҹ 0 

15:0 DMAR 

DMA burst  

ᶏ DMA burst ᴰ ̆ DMA ҹ

GPTIM_DMAR̆GPTIMᴪ DBL ṿ֟ DMA  

 

27.5.19 GPTIMx ITR ЃGPTIMx_ITRSELЄ 

 GPTIMx_ITRSEL(x=0,1) 
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Offset 0x00000060 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ITR3SEL ITR2SEL ITR1SEL ITR0SEL 

ᵝ  R/W-00 R/W-00 R/W-00 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFŬ ̆ ҹ 0 

7:6 ITR3SEL 
ITR ῀Ḥ (Internal Trigger Source Selection)  
ῤ Ḥ ̂ITRx̃  

27.4.4ῤ Ḥ ̂ITRx̃  

5:4 ITR2SEL 

3:2 ITR1SEL 

1:0 ITR0SEL 
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28 ЃBSTIM32Є 

28.1  

FM33LC0XX 1ҩ Ȃ 

ѿҩ32bit ꜚ ѿҩ № Ȃ 

Һ ֟ ̆Ӟ ֟ץ Ԋᴆ ꜚADC Ȃ 

28.2 Ӏ  

 ̧ 32bit ҉ ꜚ  

 ̧ 32bit № ̆ №  

 ̧ ADC ⱳ  

 ̧ ₮ ֟ Ҭ  

28.3  

Trigger

Controller

CK_BSTIM

controller

TRGO

Prescaler
CK_PSC

32bit Counter

Auto-reload

register

CK_CNT

RCLP

APBCLK

LSCLK

RC4M

 
28-1BSTIM32  

 

 

 

 

 

 



28 ЃBSTIM32Є 

֟ ӥ 

FM33LC0xx                              2.4                                  528 

28.4 ꜗ  

28.4.1 ᾣ 

ᾝ ѿҩ32ᵝ ꜚ Ȃ ҉ Ȃ ץ

32ᵝ № APBCLK № ⌠Ȃ 

ȁ ꜚ № ץ ᴆ Ώ ̆ ᶏ Ӟ

Ȃ 

 

ᾝ Ҋ ̔ 

 ̧ ̂BSTIM_CNT̃ 

 ̧ № ̂BSTIM_PSC̃ 

 ̧ ꜚ ̂BSTIM_ARR̃ 

 

ARR preloadⱳ ̆ ᴆ ΏARR ץ ̆ ῒ ̆ ARPÊ Auto Reload 

Preload Enablẽ └Ȃ ARPE=1 ̆ ᴆ ΏARR ῒ ̆ update event

̂BSTIM_CNT҉ ₮̃ ̆ᴪ ῤ ⌠ARRҬȂ ᴆӞ ץ

ᵬҺꜚ ARR Ȃ 

BSTIM_CNT ᵬ BSTIM_PSC֟ № ꜚ̆ ᶏ ̂CEÑ ᵝ

̆CNT Ȃ CNT=ARR ̆ ̆ update eventȂ 

 

BSTIM_PSC ѿҩ № ̆ APBCLK 1~4294967296№ ȂPSC

̆ ΏPSC Ώ ̆ update event⌠ ̆ ᴪ׆ PSCȂ

CNT Ҭ̆ ᴆ ץ ΏPSCȂ 
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CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
1

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 1

0
Pr escal er  

count er
0 1 0 1 10 10 10

 

28-2 ⅎ ה 1 ҿ 2  

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02

Updat e event  

( UEV)

0
Pr escal er  

r egi st er
3

Wr i t e a new val ue i n 

ATI M_PSC

0Pr escal er  buf f er 3

0
Pr escal er  

count er
0 1 2 3 10 32 10

 

28-3 ⅎ ה 1 ҿ 4  
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28.4.2 ᵲ  

҉ Ȃ 

҉  

Ҭ̆ ᶏ 0׆ ̆ ⌠CNT=ARR̆֟ ₮Ԋᴆ̆ 0׆ Ȃ 

ᴆ ץ UG update event̆ CNT № ꜚ Ȃ UG

Ҍᴪ UIF̂Update Interrupt Flag̃Ҭ ᵝȂ 

UDIS ץ update event̆ ץ ᾧ preload Ҭ ṿ ⌠ ᵬ

ҬȂ 

update event Ҋץ̆ ̆ ғUIF ᵝ̔ 

 ̧ BSTIM_RCR ҹ Ҭ ṿ 

 ̧ BSTIM_ARR ҹ Ҭ ṿ 

 ̧ BSTIM_PSC ҹ Ҭ ṿ 

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

05 06 07 08 09

 

28-4 ҏ ЇῪ Ғⅎ  
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CK_PSC

CEN

CK_CNT

E9 EA EC 00CNT 01 02 03 04

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

28-5 ҏ ЇῪ 2ⅎ  

 

CK_PSC

CEN

CK_CNT

E7 E8 E9 EA EB EC 00CNT 01 02 03 04 05 06 07 08 09

FA
Aut o- r el oad 

r egi st er
EC

Wr i t e a new val ue i n 

ATI M_ARR
Aut o- r el oad shadow 

r egi st er FA EC

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

28-6ARPE=0ЃARR Є Ԑᴌ 
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CK_PSC

CEN

CK_CNT

F5 F6 F7 F8 F9 FA 00CNT 01 02 03 04 05 06 07 08 09

FA EC

Wr i t e a new val ue i n 

ATI M_ARR

FA EC

Aut o- r el oad 

r egi st er

Aut o- r el oad shadow 

r egi st er

Count er  over f l ow

Updat e event  

( UEV)

Updat e i nt er r upt  

f l ag ( UI F)

 

28-7ARPE=1ЃARR Є Ԑᴌ 

 

28.4.3 ᵲ  

BSTIMᶏ ῤ ᵬ̆CENȁUG ᵝ ᴆ └ 

ᴆ ᵬUG ̆updateḤ CLK_PSC ̆ ṿ ∆ Ȃ 

CK_BSTIM

CEN=CNT_EN

CK_CNT=CK_PSC

E7 E8 E9 EA EB EC 00 01 02 03 04

UG

UIF

05 06 07 08 09CNT

 

28-8Ὺ Ї ⅎ ҿ 1 
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28.4.1 Debug  

Cortex-M0 ῀ debug ̆ Ảץ ᵬ̆ῒ ҹ DCU

DBG_TIMx_STOP ӈȂ 
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28.5  

offset    

BSTIM32( :0x4001B400) 

0x00000000 
BSTIM └ 1 

̂BSTIM Control Register1̃ 
BSTIM_CR1 

0x00000004 
BSTIM └ 2 

̂BSTIM Control Register2̃ 
BSTIM_CR2 

0x0000000C 
BSTIMҬ ᶏ  

̂BSTIM Interrupt Enable Register̃ 
BSTIM_IER 

0x00000010 
BSTIMҬ  

̂BSTIM Interrupt Status Register̃ 
BSTIM_ISR 

0x00000014 
BSTIMԊᴆ֟  

̂BSTIM Event Generation Register̃ 
BSTIM_EGR 

0x00000024 
BSTIM  

̂BSTIM Counter Register̃ 
BSTIM_CNT 

0x00000028 
BSTIM №  

̂BSTIM Prescaler Register̃ 
BSTIM_PSC 

0x0000002C 
BSTIM ꜚ  

̂BSTIM Auto-Reload Register̃ 
BSTIM_ARR 

 

28.5.1 BSTIM ┼ 1ЃBSTIM_CR1Є 

 BSTIM_CR1 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARPE - OPM URS UDIS CEN 

ᵝ  R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:8 - RFŬ ̆ ҹ 0 

7 ARPE 

Auto-reload ᶏ  (Auto-Reload Preload Enable) 

0̔ARR Ҍᶏ preload 

1̔ARR ᶏ preload 

6:4 - RFŬ ̆ ҹ 0 

3 OPM 

‖ ₮  (One Pulse Mode) 

0̔Update Event ҌẢ  

1̔Update Event Ả ̂ ꜚ CEÑ 

2 URS 
 (Update Request Select) 

ҊԊᴆץ0̔ ֟ updateҬ  
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ᵝ  ꜛ  ⱳ  

- ҉ ₮ 

- ᴆ ᵝ UG  

1ֽ̔ ҉ ₮ᴪ֟ updateҬ  

1 UDIS 

update (Update Disable) 

0̔ᶏ updateԊᴆ̕ץҊԊᴆ ֟ updateԊᴆ 

- ҉ ₮ 

- ᴆ ᵝ UG  

1̔ updateԊᴆ̆Ҍ shadow Ȃ UG ᵝ

∆ № Ȃ 

0 CEN 

ᶏ  (Counter Enable) 

0̔ ῏  

1̔ ᶏ  

 

28.5.2 BSTIM ┼ 2ЃBSTIM_CR2Є 

 BSTIM_CR2 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - MMS - 

ᵝ  U-0 R/W-000 U-0 

 

ᵝ  ꜛ  ⱳ  

31:7 - RFŬ ̆ ҹ 0 

6:4 MMS 

Һ ̆ ԍ Һ Ҋ ׆ Ḥ

̂TRGÕ (Master Mode Select) 

000̔BSTIM_EGR UG ᵬ TRGO 

001̔ ᶏ Ḥ CNT_EN ᵬ TRGŎ ԍ

ꜚ ҩ  

010̔UÊupdate event̃Ḥ ᵬ TRGO 

011/100/111̔RFU 

 

׆̔ ADC Ԋᾢᶏ ᵬ ̆ Һ

TRGO 

3:0 - RFŬ ̆ ҹ 0 

 

28.5.3 BSTIMҲ ᶕ ЃBSTIM_IERЄ 

 BSTIM_IER 

Offset 0x0000000C 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - UIE 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 UIE 

UpdateԊᴆҬ ᶏ (Update event Interrupt Enable) 

0̔ UpdateԊᴆҬ  

1̔ᾛ UpdateԊᴆҬ  

 

28.5.4 BSTIMҲ ЃBSTIM_ISRЄ 

 BSTIM_ISR 

Offset 0x00000010 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - UIF 

ᵝ  U-0 R/W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 UIF 

UpdateԊᴆҬ ̆ ᴆ ᵝ̆ ᴆΏ 1 Ȃ(Update event 

Interrupt Flag,write 1 to flag) 

ҊԊᴆץ ̆UIF ᵝ̆ shadow  

-UDIS=0 ’Ҋ̆ ₮ 

-URS=0ғ UDIS=0 ’Ҋ̆ ᴆ ᵝ UG ∆

 

-URS=0ғ UDIS=0 ’Ҋ̆ Ԋᴆ∆  
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28.5.5 BSTIMԐᴌ֥ ЃBSTIM_EGRЄ 

 BSTIM_EGR 

Offset 0x00000014 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  - UG 

ᵝ  U-0 W-0 

 

ᵝ  ꜛ  ⱳ  

31:1 - RFU̔ ̆ ҹ 0 

0 UG 

ᴆ Update Ԋᴆ̆ ᴆ ᵝ ֟ Update Ԋᴆ̆ ᴆ

ꜚ (User Generate) 

ᴆ ᵝ UG ᴪ ∆ shadow ̆

№ Ȃ 

 

28.5.6 BSTIM ЃBSTIM_CNTЄ 

 BSTIM_CNT 

Offset 0x00000024 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  CNT[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  CNT[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  CNT[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  CNT[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 CNT ṿ(Counter) 

 

28.5.7 BSTIM ⅎ ЃBSTIM_PSCЄ 

 BSTIM_PSC 

Offset 0x00000028 
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ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  PSC[31:24] 

ᵝ  R/W-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  PSC[23:16] 

ᵝ  R/W-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  PSC[15:8] 

ᵝ  R/W-0000 0000 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  PSC[7:0] 

ᵝ  R/W-0000 0000 

 

ᵝ  ꜛ  ⱳ  

31:0 PSC 

̂CK_CNT̃ № ṿ(Counter Clock Prescaler) 

fCK_CNT=fCK_PSC/(PSC[31:0]+1) 

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  

 

28.5.8 BSTIM ꜠ ЃBSTIM_ARRЄ 

 BSTIM_ARR 

Offset 0x0000002C 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  ARR[31:24] 

ᵝ  R/W-1111 1111 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  ARR[23:16] 

ᵝ  R/W-1111 1111 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  ARR[15:8] 

ᵝ  R/W-1111 1111 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  ARR[7:0] 

ᵝ  R/W-1111 1111 

 

ᵝ  ꜛ  ⱳ  

31:0 ARR 

₮ ꜚ ṿ(Auto-Reload Register) 

ѿҩ preload ̆ update Ԋᴆ ῒῤ ῀

shadow  
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29 ᵤꜗ ЃLPTIM32Є 

29.1  

LPTIM32 32bitsᵞⱳ / Ȃ ᵬ ̆LPTIM32 ᵞⱳ

ҊḠ ̆ ғ ᵞ ⱳ ȂLPTIM32 ץ ῤ ᴆҊ ᵬ̆

ᴡ Ҋ ‖ ⱳ Ȃ ̆ҍ ῀ Ḥ ̆ ץ ᵞⱳ

ⱳ ȂLPTIM32 Һ ̔ 

ü 1ҩ 32bit ҉  

ü 3bit № ̆8 № ̂1ȁ2ȁ4ȁ8ȁ16ȁ32ȁ64ȁ128̃ 

ü ᵬ ̔ 

- ῤ ̔LSCLKȁLPOSCȁAPBCLKȁRCMFȁADC Ḥ  

- ̔LPT_ETR̂ ̃ 

ü 32bit /  

ü 32bit ꜚ  

ü ῀  

ü ‖  

ü ᴡ  

ü 32bit PWM ₮ 

ü 32bit ῀Ḥ ̆ DMA 
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29.2  

Edge select

prescaler

Controller

32bit up-counter

ADC_EOC

APB registers

LSCLK

RCLP

APBCLK

RC4MPSC

APBCLK

LPT32_CH1

LPT32_ETR
PSCSEL

LPTINSEL

CLKSEL[1:0]

CLK_CNT

32bit auto-reload

32bit Capture/Compare 2

32bit Capture/Compare 1

LPT32_CH2

Filter&edge detect

Filter&edge detect

LPT32_CH1

LPT32_CH2

LPTETRFS

LPTETRF

CLK_LPT

XTLF
RCLP

RC4M_PSC

AFDD

AFDDSEL

GPTIM1_TRGO

GPTIM2_TRGO

ATIM_TRGO

Analog filter

LPTETRFS

 

29-1LPTIM32  

 

29.3 ꜗ  

LPTIM32 4 ᵬ ̔ ȁ ‖ ȁ ‖ ȁTimeout

Ȃ 

29.3.1  

LPTCFG.TMODE=00 ̆LPTIM32ҹ ᵬ  

 ̧ ᶏ CLK_LPT  

 ̧ CMU Ҭ OPCCON2.LPTCKS ̆  

 ̧ LPTENᶏ ᵝ ңҩ  

 ̧ ᶏ ҉ ̆ ⌠ ṿ ԍLPTARR 

 

 

LPTIM32 ң ĺĺ Ȃ 

̔ ꜚ Ḡ ̆ ⌠ ῏ ҹ Ȃ ⌠ ṿ̂LPTARR̃ ⌠0

̆ ֟ ₮Ҭ Ȃ 

̔ ⌠ ṿ̂LPTARR̃ ⌠0̆ ꜚẢ ̆֟ ₮Ҭ ̆

ᴆ ꜚ LPTENȂ 
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29.3.2 “  

‖ ̂LPTCFG.TMODE=01̃Ҋ̆LPTIM32 LPT32_ETR ῀ Ḥ ᵬҹ

Ḥ ᶏ ȂLPT32_ETRḤ ᾢ LPTIM32 ᵬ ȁ ̆ ץ ῒ҉ ȁҊ

҉ Ҋ Ȃ ԍ ᶏ CLK_LPT ≢LPT32_ETRḤ ̆

ETR ῀Ḥ ԍ CLK_LPT 2ṐȂ ᴆ ץ

LPTCFG.TRIGCFG LPTIM32 LPT32_ETR ҩ Ȃ 

Ҋ ҽᶛ ԅLPT32_ETR ̆҉ ’Ȃ 

CLK_LPT

LPT32_ETR

CNT_UP

CNT32 N N+1 N+2

 

29-2 ETR “ҏ  

 

29.3.3 “  

‖ ̂LPTCFG.TMODE=10̃Ҋ̆LPTIM32 ץ LPT32_ETR ῀ Ḥ

ᵬҹ ᶏ ̂ PSCSEL=1 ғLPTINSEL=0̃Ȃ ’Ҋ̆LPTIM32ῃ

ᵬ̆Ҍ ᶏ ᴋᵥῤ Ȃ ᴆ ץ LPTCFG.EDGESEL ᶏ ETR҉

Ҋ Ȃ ԍ ҊLPT32_ETR ҉ ᴋᵥ Ḥ ꜚᵬ̆

ᶏ ETR ῀ ⱳ ̆ 100nsץῤ glitchḤ Ȃ 

Ҋ ҽᶛ ԅ ‖ ̆Ҋ ’Ȃ 

LPT32_ETR

CNT32 N N+1 N+2

 

29-3 ETR “  

29.3.4 Timeout  

Timeout ̂LPTCFG.TMODE=11̃Ҋ̆LPTIM32 LPT32_ETR ῀ Ḥ ᵬҹ Ḥ

ᶏ ̆ ᶏ ῤ CLK_LPT ᵬȂTimeout Ҋ ꜚ ̆Ҍᴪ ̆

ѿҩLPT32_ETRḤ ⌠ Ȃ ѿҩ ⌠ ̆ ̆
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ҩ ETR ᴪ ̆ Ȃ ῀ETRḤ ̆

ᵬ ₮҉ ̂LPTARR̃̆ Ḡץ Ҍᴪ ₮Ȃ ₮

₮̆↕ ῤ ETRԊᴆ⌠ ̆↕ ֟ ₮Ҭ ̆ ṿ ⌠0̆

ꜚ LPTEN Ȃ 

LPT32_ETRḤ ᾢ LPTIM32 ᵬ ȁ ̆ ץ ῒ҉ ȁҊ ҉ Ҋ

Ȃ ԍ ᶏ CLK_LPT ≢LPT32_ETRḤ ̆

ETR ῀Ḥ ԍCLK_LPT 2ṐȂ ᴆ ץ LPTCFG.TRIGCFG

LPTIM32 LPT32_ETR ҩ Ȃ 

Ҋ timeout Ҋᶏ LPT32_ETR҉ ̆ ₮ ᶛ Ȃ 

CLK_LPT

LPT32_ETR

CNT_CLR

CNT32 N N+1 N+2 0 1 ARR-1 ARR 0

OVIF

LPTEN

 

29-4TimeOut  

 

ᶏ TimeOut ̆ ᶏ LPTIMҬ ̆ ᴡ ץ Ḥ ⱳ Ȃ

LPT32_ETR ҉ Ḥ ῀̆ ᶏ Ḡ ᴡ ̆ ѿ ῤ

Ḥ ⌠ ̆LPTIM ₮Ҭ Ȃ 

 

29.4 ꜗ  

LPTIM32 ңҩ 32bit 32bitץ̆ ҹ ̆ CCRx ̆ ץ

ң 32bit PWM ₮̆ 32bit ῀ ⱳ Ȃ 
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29.4.1 32bit PWM 

LPTIM32 ңҩ / ץ ₮32bit PWM ȂPWMⱳ /

ҹ ₮Ȃ 

ᶏ PWMⱳ LPTIM320׆x0000_0000 ̆ ṿ ԍ ṿ̂CCRx̃ ₮ ̆

ṿ ԍ ṿ ̂LPTARR̃ ₮ ᵞ̕PWM ARR ‗ ̆ CCRx

‗ ȂLPTCFG.POLARITY ץ ₮ Ȃ 

PWM ₮ⱳ ̆ LPTCFG.CCxS ҹ10̆ LPT_CHx ҹ ₮ ̆ GPIO

ꜚᶏ ₮ⱳ ̂ ᴆ GPIO ҹ ⱳ ̃Ȃ 

Ҋ PWM ₮̆POLARITY=1 ᶛ Ȃ 

CLK_LPT

CNT32 CCRx-1 CCRx ARR-1 ARR 0

OCREF

LPT32_CHx

 

29-5PWM ₴ 

29.4.2 ῇ  

LPTIM32 ңҩ / ץ ң ῀Ḥ ⱳ Ȃ ῀Ḥ

ⱳ ץ DMAᶏ ̆ ꜚ Ȃ 

῀ ץ ҹ ῀Ḥ ҉ ȁҊ ҉ Ҋ Ȃ ̆

CAPxEDGE ᴪ ╠ ⌠ ҉ Ҋ Ȃ 

LPTIM32 1 ץ ῀ ῤ Ḥ ̂XTLFȁLPOSCȁRCMF_PSC̃

̆ ῤ Ḥ ץ ԍ ᴆ ‰̕ 2

῀Ḥ Ȃ 

ᶏ ῀ ̆32bit ᵬҹ ̆ Ḥ ⌠ ̆ ╠ ṿ

῀CCRx ̆ ֟ Ҭ ̕ ᶏ ԅDMAⱳ ̆CCRx ᴪ DMA Ώ῀

RAM Ȃ ᴆ DMA CCRx ̆ ᴆ ᴪ ꜚ Ҭ ̆ Ҭ Ӟ

ץ ᴆΏ1 Ȃ Ҭ ̆ Ԋᴆ⌠ ̆ᴪ ᵝ ‖ Ҭ
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̂CAPxOVR̃Ȃ 

Ҋ ῀Ḥ ҉ Ҋ ᶛ Ȃ 

CLK_LPT

LPT32_CHx

CAPEDGE

CNT32 M N

CCxIF

CCRx M N

ᴆ ᴆ

 

29-6PWM ₴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



29ᵤꜗ ЃLPTIM32Є 

֟ ӥ 

FM33LC0xx                              2.4                                  545 

29.5  

offset    

LPTIM( :0x40013400) 

0x00000000 
LPTIM  

̂LPTIM Config Register̃ 
LPTIM_CFGR 

0x00000004 
LPTIM ṿ  

̂LPTIM Counter Register̃ 
LPTIM_CNT 

0x00000008 

LPTIM └  

̂LPTIM Capture/Compare Control and Status 

Register̃ 

LPTIM_CCSR 

0x0000000C 
LPTIM ṿ  

̂LPTIM Auto-Reload Register̃ 
LPTIM_ARR 

0x00000010 
LPTIMҬ ᶏ  

̂LPTIM Interrupt Enable Register̃ 
LPTIM_IER 

0x00000014 
LPTIMҬ  

̂LPTIM Interrupt Status Register̃ 
LPTIM_ISR 

0x00000018 
LPTIM └  

̂LPTIM Control Register̃ 
LPTIM_CR 

0x00000020 
LPTIM 1 

̂LPTIM Capture/Compare Register1̃ 
LPTIM_CCR1 

0x00000024 
LPTIM 2 

̂LPTIM Capture/Compare Register2̃ 
LPTIM_CCR2 

 

29.5.1 LPTIM ЃLPTIM_CFGRЄ 

 LPTIM_CFGR 

Offset 0x00000000 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  - 
ETR_AF

EN 

ᵝ  U-0 R/W-0 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  - 

ᵝ  U-0 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

ᵝ  - PSCSEL 
LPTINS

EL 
DIVSEL - 

ᵝ  U-0 R/W-0 R/W-0 R/W-000 U-0 

ᵝ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ᵝ  
EDGES

EL 
TRIGCFG - ONST TMOD 

ᵝ  R/W-0 R/W-00 U-0 R/W-0 R/W-00 

 

ᵝ  ꜛ  ⱳ  

31:25 - ̔ ҹ0 

24 ETR_AFEN 

ETR ῀ ᶏ  (External Trigger input Analog Filter 

Enable) 

0̔῏  

1̔ᶏ ̆ 100ns 
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ᵝ  ꜛ  ⱳ  

23:15 - ̔ ҹ0 

14 PSCSEL 

№ ῀  (Prescaler input Select) 

0̔CLKSEL  

1̔LPTINSEL Ḥ  

13 LPTINSEL 

ETR ῀  (External Trigger input source Select) 

0̔ ῀ 

1̔ADC_EOC 

12:10 DIVSEL 

№  (Counter Clock Divider Select) 

000̔1№  

001̔2№  

010̔4№  

011̔8№  

100̔16№  

101̔32№  

110̔64№  

111̔128№  

9:8 - ̔ ҹ0 

7 EDGESEL 

ETR ῀  (ETR Clock Edge Select) 

0̔LPT_ETR ҉  

1̔LPT_ETR Ҋ  

6:5 TRIGCFG 

̂ ᶏ ῤ LPT_ETR (̃ETR 

trigger Configuration) 

00̔LPT_ETR ῀Ḥ ҉  

01̔LPT_ETR ῀Ḥ Ҋ  

10/11̔ ῀Ḥ ҉ Ҋ  

4:3 - ̔ ҹ0 

2 ONST 

ᶏ  (One State Timerenable) 

0̔ ̔ Ḡ ̆ ⌠ ῏ ҹ Ȃ

⌠ ṿ ⌠ 0 ̆ ֟ ₮Ҭ Ȃ 

1̔ ̔ ⌠ ṿ ⌠ 0̆

ꜚẢ ̆֟ ₮Ҭ Ȃ 

1:0 TMOD 

ᵬ  (Timer operation Mode) 

00̔  

01̔Trigger ‖  

10̔ ‖  

11̔Timeout  

 

29.5.2 LPTIM ẅ ЃLPTIM_CNTЄ 

 LPTIM_CNT 

Offset 0x00000004 

ᵝ Bit31 Bit30 Bit29 Bit28 Bit27 Bit26 Bit25 Bit24 

ᵝ  CNT32[31:24] 

ᵝ  R-0000 0000 

ᵝ Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

ᵝ  CNT32[23:16] 

ᵝ  R-0000 0000 

ᵝ Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 




































































































































































































































































































































