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1  

UM2080F32 Ѓ Є ᴓ ῎ ┼ ԓ ARM Cortex-M0+Ὺ ᵤꜗ

ɻ ɻ (G)FSK/OOK 32r SoC ɼUM2080F32ᵲԓ200 ~ 

960MHzῪЇ Ї ꜠ ꜠ ꜗ Ї ᵲЇ

FECꜗ Ї Ὺ ԋ ɻ ɻ ɻ ┼ Ї

ɻu ᴌ װ ɼ ЇUM2080F32Ὺ ԋCANɻ

12r SAR ADCɻUARTɻSPIɻQSPIɻI2C ЇADCɻOPAɻ ᴶ

Їװ LPTIMERɻWDT ᵤꜗ Ї Ὺ RC ᵤ ɼ

ԋ ᵤꜗ ЇΊ ɻ ɻ ᵤꜗ ɼ Keil 

MDK Ї C ᴌ ɼ 

 

῝ Е 

 ̧ ҟᴶ ҟ ┼ 

 ̧  

 ̧ ꜠  

 ̧ Ї  

 ̧ Ї Ί 

 ̧ ֢ Ї Ї  

 ̧ Ї ֥ ɻ ᴶ  

1.1 Ӏ  

 ̧ Sub-1GHz  

ü Е200 ~ 960MHz 

ü ┼ Е(G)FSKЇOOK 

ü Е0.1 ~ 300Kbps 

ü NRZɻ ɻ ɻFEC 

ü ꜠ /꜠ ᴶ 

ü RSSIЇ0.5dB  

ü AGC/AFC 

ü 128-Byte TX/RX FIFO 

ü ꜗ Е-20 ~ +18dBm 
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ü ЃFRF=433.92MHz BUCK Є 

V 14mA @ 0dBm 

V 22mA @ +10dBm 

V 28mA @ +13dBm 

V 58mA @ +18dBm 

ü ЃFRF=433.92MHz BUCK Є 

V -127dBm @ 0.1Kbps 

V -119dBm @ 1.2kbps 

V -109dBm @ 10kbps 

V -100dBm @ 100kbps 

V -93dBm @ 300kbps 

ü  (FRF=433.92MHz BUCK ) 

V -130dBm @ 0.1Kbps 

V -122dBm @ 1.2kbps 

V -112dBm @ 10kbps 

V -102dBm @ 100kbps 

V -97dBm @ 300kbps 

ü  (FRF=433.92MHz) 

V BUCK Е6.5mA 

V BUCK Е12mA 

ü ῗ Е<10nA 

 ̧ ᵤꜗ ЃҒ Sub-1GHz Є 

ü 1.1ɛA @3.0V DeepSleep+RTCЇRCL ЇIOɻSRAMװ Ḧ  

ü 0.48ɛA @3.0V StopЇ Ẩ ЇIOɻSRAMװ Ḧ  

ü 127ɛA/MHz @3.0V @32MHz Active  

ü ᵤꜗ LPTimerɻRTCɻWDT 

ü Ὺ ROSC/LDO/PORЇ ᾭ /LDO/r  

 ̧  

ü 32r ARM Cortex-M0+Ї Ӏ 32MHz 

ü ᴌӝ  

ü 0  @ 0 ~ 32MHz  

ü ת 1.11 DMIPS/MHz @Dhrystone 

 ̧ Ỵ  

ü 16KB SRAMɻ64KB eFlash 

 ̧ GPIO ῇ/ ₴  

mailto:110Ua/Mhz@3.3
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ü 17ү ῇ/₴  

ü / Ҳ  

ü 8/4mAҩ ꜠ Ⱶ  

 ̧  

ü 3ү16r GTimerЇ6 PWM ₴ 

ü 3ү16r ᵤꜗ LPTimerPWM ₴ 

ü 1ү32r ᵤꜗ RTC /  

ü 1ү32r ᵤꜗ WDTЇ ᵣ/Ҳ  

ü 1ү10r WWDTЇ ᵣ/Ҳ  

 ̧  

ü Ὺ Е32MHz 

ü Ὺ ᵤ Е32KHz 

 ̧ Ḫ  

ü UARTЕ2 UART 

ü I2CЕ1 ЇӀ/ה Ї 1Mbps 

ü SPIЕ1 ЇӀ/ה Ї 16Mbps 

ü QSPIЕ1 Ї 1/2/4Ї ᵲҿ SPI 

ü CANЕCAN2.0A/BЇ 1Mbps 

 ̧  

ü ADCЕ4 (3 ,1Ὺ ),12ᵣЇ1Msps  

ü OPAЕ1   

ü CMPЕ1  

ü ᵤ LVDЇ ᵣLVR 

 ̧ Ї eFlashҲ  

 ̧ CRC16-CCITT ᴌꜘ  

 ̧ HRNG ᴌ  

 ̧ 16 Ὴ ҅ ∆ ID 

 ̧ Ӏ  

ü ᵲ Е1.8 ~3.6V 

ü ᵲ Е-40 ~ 85ɫ 

ü ESD ЕÑ2KVЃHBMЄ 
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 ̧  

ü Ὺ Boot Ї UARTҐ Ї ISPIAP  

ü JTAG->SWD /Ґ ꜗ  

ü SDK ɻEVBᴌ ᴌ 

ü  

 ̧  

ü QFN40 

1.2 ꜗ  

ARM
®
Cortex

®
-M0+

JTAG->SWD

DMA

64KB eFlash

Memory

16KB SRAM

GPIO x17

Interface

SPI 

UART x2

I2C

LVD

Analog

POR

LDO

12bit ADC x4

32KHz RCL

32MHz RCH

GTIMER x3

Timer

LPTIMERx3

RTC

WDT

HRNG

Security

CRC16

LVR

VREF

WWDT

CAN

OPA

CMP

RF Sub-1GHz

QSPI

 

 1-1Е ꜗ  
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1.3  

12bit ADC

VDDH

GPIO

VSS

Analog Cirtuit

LDO

HSI RCOSC LSI RCOSC

POR LVD

I/O 

Circuit

Digital 

Circuit

4.7uF//0.1uF1.8~3.6V

OPA

CMP VREF

 

 1-2Е  

 

 Е ҅ү Ї ɼ 
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2  

2.1 ⅎ  

PB1

PB2

PB3

PB4

GND

RXN

V
O

_
B

U
C

K

S
W

V
R

_
D

IG

V
S

S
_

D
IG

P
C

1

P
C

2

RF_CLK

RF_MISO

RF_MOSI

RF_CS

PD4

PD5

X
O

X
I

G
N

D

P
E

2

n
R

S
T

S
D

N

RXP

TX

nIRQ

GPIO0

V
D

D
F

P
C

4

V
C

A
P

R
E

S
E

T
N

2

1

3

4

5

6

7

8

11 12 13 14 15 16 17 18

29

30

28

27

26

25

24

23

40 39 38 37 36 35 34 33

VSS

GND

PB7 10

9

P
C

5

P
E

4

19 20

PD022

P
D

6

V
D

D
H

32 31

PC621

QFN40

Exposed pad

 
 2-1ЕQFN40 ⅎ  

 

ЕRF_CLKɻRF_MOSIɻRF_MISORFғMCUῪ ԝ Ї Ғ ᵲῚלꜗ Ї װ

RF_CLKɻRF_MOSIɻRF_MISOҎү Ḧ ɼ
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2.2  

 2-1Е ꜗ  

 
Config 

Px_SEL[i+3;i] 

QFN40 0 1 2 3 4 5 6 7 

1 
AIN3/ 
OPA_N2 

PB1 SPI1_CSN0 GTIM1_CHN LPTIM0_EXT LPTIM0_IN - I2C_SCL - 

2 
AIN4/ 
OPA_O2P 

PB2 - SPI0_CSN0 GTIM0_CH SPI0_MOSI LPTIM1_IN GTIM2_CHN QSPI_HOLD 

3 AIN5 PB3 - - LPTIM0_EXT CAN_RX RTC_TAMP1 LPTIM2_IN GTIM0_BK 

4 - PB4 SPI0_MOSI - UART1_CTS - LPTIM0_OUT CAN_TX QSPI_MOSI 

10 - PB7 SPI0_SCK LPTIM0_OUT LPTIM2_EXT RTC_TAMP0 GTIM2_CHN QSPI_HOLD GTIM2_BK 

16 - PC1 I2C_SCL UART1_TX - SPI0_MISO GTIM1_CH LPTIM0_OUT CAN_RX 

17 - PC2 I2C_SDA UART1_RX - SPI0_CSN1 GTIM2_CH LPTIM1_IN CLKOUT 

18 - PC4 UART1_RTS - UART0_RX SPI0_MI1 - LPTIM2_EXT QSPI_WP  

19 - PE4 QSPI_SCK SPI0_MISO I2C_SCL - GTIM2_BK - - 

20 - PC5 SWIO - LPTIM0_EXT I2C_SDA - - - 

21 - PC6 SWCLK UART1_TX - - - LPTIM0_OUT - 

22 - PD0 SPI1_CSN0 GTIM0_CH UART1_RX LPTIM1_IN RTC_TAMP0 GTIM2_CHN QSPI_WP 

25 - - SPI1_CLK - - - - - - 

26 - - SPI1_MISO - - - - - - 

27 - - SPI1_MOSI - - - - - - 

29 CMP2_INP PD4 UART1_TX I2C_SCL - - SPI0_SCK GTIM2_CH LPTIM0_EXT 

30 CMP2_INN PD5 I2C_SDA LPTIM1_IN UART1_RX - GTIM0_CHN CAN_RX - 

31 OPA_P2 PD6 UART0_TX SPI0_MISO LPTIM1_EXT CAN_TX QSPI_MISO SPI0_CSN0 LPTIM2_OUT 

33 RESETN PA2 - UART1_RX UART0_RX - I2C_SCL I2C_SDA - 

37 - PE2 QSPI_CSN SPI0_MI1 - UART1_CTS GTIM0_BK - - 
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2.3 Ḫ  

 2-2Е ꜗ  

  IO 
ᵣ  

 ꜗ  
   

DIR 
PU 
PD 

0 VSS G - - GND (LF PAD)̓́ΐ  

1 PB1 I/O DI HZ 

PB1Ѓ Є ῇ/₴  

SPI1_CSN0  SPI1 CS0Ḫ  

GTIM1_CHN GTIMER1 ԝ Ḫ  

LPTIM0_EXT LPTIMER0 Ḫ  

LPTIM0_IN LPTIMER0ῇḪ  

I2C_SCL I2CSCLḪ  

AIN3 ADC 3 

OPA_N2 OPA ῇḪ 2 

2 PB2 I/O DI HZ 

PB2Ѓ Є ῇ/₴  

SPI0_CSN0 SPI0CS0Ḫ  

GTIM0_CH 
GTIMER0PWM ₴/ῇ

Ḫ  

SPI0_MOSI SPI0MOSIḪ  

LPTIM1_IN LPTIMER1ῇḪ  

GTIM2_CHN GTIMER2 ԝ Ḫ  

QSPI_HOLD QSPIHOLDḪ  

AIN4 ADC 4 

OPA_O2P OPA ₴Ḫ  

3 PB3 I/O DI HZ 

PB3Ѓ Є ῇ/₴  

LPTIM0_EXT LPTIMER0 Ḫ  

CAN_RX CAN RXḪ  

RTC_TAMP1 RTC TAMP1ῇḪ  

LPTIM2_IN LPTIMER2ῇḪ  

GTIM0_BK GTIMER0╒ Ḫ  

AIN5 ADC 5 

4 PB4 I/O DI HZ 

PB4Ѓ Є ῇ/₴  

SPI0_MOSI SPI0MOSIḪ  

UART1_CTS UART1CTSḪ  

LPTIM0_OUT LPTIMER0PWM ₴Ḫ  

CAN_TX CAN TXḪ  

QSPI_MOSI QSPIMOSIḪ  

5 GND G - - GND  

6 RXN RFI - - RXN ῇ 

7 RXP RFI - - RXP ῇ 

8 TX RFO - - TX PA ₴ 

9 GND G - - GND  

10 PB7 I/O DI HZ 

PB7Ѓ Є ῇ/₴  

SPI0_SCK SPI0SCKḪ  

LPTIM0_OUT LPTIMER0PWM ₴Ḫ  

LPTIM2_EXT LPTIMER2 Ḫ  
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  IO 
ᵣ  

 ꜗ  
   

DIR 
PU 
PD 

RTC_TAMP0 RTC TAMP0ῇḪ  

GTIM2_CHN GTIMER2 ԝ Ḫ  

QSPI_HOLD QSPIHOLDḪ  

GTIM2_BK GTIMER2╒ Ḫ  

11 VDDF P - - VDDF 1.8 ~ 3.6Vῇ 

12 VO_BUCK AO - - VO_BUCK 
Ὺ LDOɵ Ї BUCK 

DCDC₴  

13 SW AIO - - SW BUCK DCDCῇ  

14 VR_DIG DO - - VR_DIG LDO₴Ї  

15 VSS_DIG G - - VSS_DIG  

16 PC1 I/O DO - 

PC1 ῇ/₴  

I2C_SCL I2CSCLḪ  

UART1_TX 

Ѓ Є 

UART1TXḪ  

(UART BOOTҐ ) 

SPI0_MISO SPI0MISOḪ  

GTIM1_CH 
GTIMER1PWM ₴/ῇ

Ḫ  

LPTIM0_OUT LPTIMER0PWM ₴Ḫ  

CAN_RX CAN RXḪ  

17 PC2 I/O DI - 

PC2 ῇ/₴  

I2C_SDA I2CSDAḪ  

UART1_RX 

Ѓ Є 

UART1RXḪ  

(UART BOOTҐ ) 

SPI0_CSN1 

SPIOCS1Ḫ master׃,

 

( ғSPI0_MI1ᶕ ) 

GTIM2_CH 
GTIMER2PWM ₴/ῇ

Ḫ  

LPTIM1_IN LPTIMER1ῇḪ  

CLKOUT Ḫ ₴ 

18 PC4 I/O DI HZ 

PC4Ѓ Є ῇ/₴  

UART1_RTS UART1RTSḪ  

UART0_RX UART0RXḪ  

SPI0_MI1 
SPI0MISOḪ 1  

( ғSPI0_CS1ᶕ ) 

LPTIM2_EXT LPTIMER2 Ḫ  

QSPI_WP QSPIWPḪ  

19 PE4 I/O DI HZ 

PE4Ѓ Є ῇ/₴  

QSPI_SCK QSPISCKḪ  

SPI0_MISO SPI0MISOḪ  

I2C_SCL I2CSCLḪ  

GTIM2_BK GTIMER2╒ ꜗ  

20 PC5 I/O DI PU 

PC5 ῇ/₴  

SWIOЃ Є JTAG SWD Ḫ  

LPTIM0_EXT LPTIMER0 Ḫ  

I2C_SDA I2CSDAḪ  
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  IO 
ᵣ  

 ꜗ  
   

DIR 
PU 
PD 

21 PC6 I/O DI PU 

PC6 ῇ/₴  

SWCLK() JTAG SWD Ḫ  

UART1_TX UART1TXḪ  

LPTIM0_OUT LPTIMER0PWM ₴Ḫ  

22 PD0 I/O DI HZ 

PD0Ѓ Є ῇ/₴  

SPI1_CSN0 RF CS0Ḫ  

GTIM0_CH 
GTIMER0PWM ₴/ῇ

Ḫ  

UART1_RX UART1RXḪ  

LPTIM1_IN LPTIMER1ῇḪ  

RTC_TAMP0 RTC TAMP0ῇḪ  

GTIM2_CHN GTIMER2 ԝ Ḫ  

QSPI_WP QSPIWPḪ  

23 GPIO0 DIO - - GPIO0 GPIO0 ꜗ  

24 nIRQ DO - - nIRQ RFҲ ₴ 

25 RF_CLK DI - - RF_CLK RF MCUῪ ԝ  

26 RF_MISO DO - - RF_MISO RF MCUῪ ԝ  

27 RF_MOSI DIO - - RF_MOSI RF MCUῪ ԝ  

28 RF_CS DI - - RF_CS RF Ḫ  

29 PD4 I/O DI HZ 

PD4Ѓ Є ῇ/₴  

UART1_TX UART1TXḪ  

I2C_SCL I2CSCLḪ  

SPI0_SCK SPI0SCKḪ  

GTIM2_CH 
GTIMER2PWM ₴/ῇ

Ḫ  

LPTIM0_EXT LPTIMER0 Ḫ  

CMP2_INP 2 P ῇḪ  

30 PD5 I/O DI HZ 

PD5Ѓ Є ῇ/₴  

I2C_SDA I2CSDAḪ  

LPTIM1_IN LPTIMER1ῇḪ  

UART1_RX UART1RXḪ  

GTIM0_CHN GTIMER0 ԝ Ḫ  

CAN_RX CAN RXḪ  

CMP2_INN 2 N ῇḪ  

31 PD6 I/O DI HZ 

PD6Ѓ Є ῇ/₴  

UART0_TX UART0TXḪ  

SPI0_MISO SPI0MISOḪ  

LPTIM1_EXT LPTIMER1 Ḫ  

CAN_TX CAN TXḪ  

QSPI_MISO QSPIMISOḪ  

SPI0_CSN0 SP0 CSḪ 0 

LPTIM2_OUT LPTIMER2PWM ₴Ḫ  

OPA_P2 OPA ῇḪ 2 

32 VDDH P - - VDDH 1.8V~3.6Vῇ 

33 
RESETN

ЃPA2Є 
I/O DI PU 

PA2 ῇ/₴  

RESETNЃ Є ᵣ ῇ 
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  IO 
ᵣ  

 ꜗ  
   

DIR 
PU 
PD 

UART1_RX UART1RXḪ  

UART0_RX UART0RXḪ  

I2C_SCL I2CSCLḪ  

I2C_SDA I2CSDAḪ  

34 XO AO - - XO ₴ 

35 XI AI - - XI ῇ 

36 GND G - - GND  

37 PE2 I/O DI HZ 

PE2Ѓ Є ῇ/₴  

QSPI_CSN QSPICSḪ  

SPI0_MI1 
SPI0MISOḪ 1 

( ғSPI0_CS1ᶕ ) 

UART1_CTS UART1CTSḪ  

GTIM0_BK GTIMER0╒ Ḫ  

38 nRST DIO - - nRST 
ᵣ ЇӤ ᵲҿ

RF GPIO2 ꜗ  

39 SDN DI - - SDN 
RFῗ ᶕ ЇSDN RF

ԓῗ  

40 VCAP - - - VCAP Ѓ4.7ɛFЄ 

 

Е 

RF- Ḫ Ж A ï Ḫ Ж D ï Ḫ Ж I ï InputЖ O ï OutputЖ G ï GroundЖ P ï PowerЖ

PUï pull upҏ ЖPDï pull downҐ ЖHZ ï ɼ 
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3  

3.1  

CortexÊ M0+ 32r ҩ RISC ЇῪ AMBA-Lite Ҳ

┼ ЃNVICЄɼΊ ᴌ ꜗ Ї װ ThumbתЇ ғῚ Cortex-M ∆ῡ ɼ

Ⱶ └1.11Drystone MIPS/MHzɼ ꜘῇ Ὴ Ї Ⱶɻ⁯

ת ЃIPCЄ Flash ҩ Ї ῇԋ ɼCortex M0+

Ὴ Keil & IARɼ 

3.2 Ӏ  

 ̧ ARMv6 M Thumb 

 ̧ Thumb/Thumb 2  

 ̧ ARMv6 M ῡ 24r SysTick 

 ̧ 32r ᴌӝ  

 ̧ Ѓlittle-endianЄ  

 ̧ ‼ Ҳ Ⱶ 

 ̧ ꜘ ɻ Ỵ ү ӝ ת ה Ҳ  

 ̧ C ԑ ┼ ῡ ЃC-ABIЄɼARMv6 M ᾡ ᶕ C⃰

Ҳ  

 ̧ ᶕ Ҳ ЃWFIЄғԐᴌ ЃWFEЄ ת ῇᵤꜗ ᴧ Ї Ҳה ₴ᴧ
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3.3 ꜗ  

 
 3-1ЕCortex-M0+ ꜗ  

3.4 Ὺ  

Cortex-M0+ Ґ Е 

 

 3-2ЕCortex-M0+  
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4 ЃSCUЄ 

4.1  

 4-1Е ↔ⅎ 

   

FLASH 0x0000_0000ðð0x0001_0000 64kBytes 

EFC 0x0110_0000ðð0x0110_0400 1kBytes 

QSPI 0x0110_0400ðð0x0110_0800 1kBytes 

SRAM1 0x2000_0000ðð0x2000_3000 12kBytes 

SRAM2 0x2000_3000ðð0x2000_3800 2kBytes 

ICACHE(WAP) 0x2000_3800ðð0x2000_4000 2kBytes 

ICACHE(TAG) 0x2000_4000ðð0x2000_4400 1kBytes 

ICACHE(REG) 0x2000_4400ðð0x2000_4800 1kBytes 

UART0 0x4000_0000ðð0x4000_0400 1kBytes 

SPI0 0x4000_0800ðð0x4000_0C00 1kBytes 

GTIMER0 0x4000_0C00ðð0x4000_1000 1kBytes 

LPTIMER0 0x4000_1000ðð0x4000_1400 1kBytes 

RTC 0x4000_1400ðð0x4000_1800 1kBytes 

CRC 0x4000_1800ðð0x4000_1C00 1kBytes 

ADC 0x4000_1C00ðð0x4000_2000 1kBytes 

SYSREG(SCU) 0x4000_2000ðð0x4000_2400 1kBytes 

WDT 0x4000_2400ðð0x4000_2800 1kBytes 

LPTIM1 0x4000_2800ðð0x4000_2C00 1kBytes 

LPTIM2 0x4000_2C00ðð0x4000_3000 1kBytes 

UART1 0x4000_3000ðð0x4000_3400 1kBytes 

GTIMER1 0x4000_3400ðð0x4000_3800 1kBytes 

GTIMER2 0x4000_3800ðð0x4000_3C00 1kBytes 

WWDT 0x4000_3C00ðð0x4000_4000 1kBytes 

GPIOA 0x4000_4000ðð0x4000_4400 1kBytes 

GPIOB 0x4000_4400ðð0x4000_4800 1kBytes 

GPIOC 0x4000_4800ðð0x4000_4C00 1kBytes 

GPIOD 0x4000_4C00ðð0x4000_5000 1kBytes 

GPIOE 0x4000_5000ðð0x4000_5400 1kBytes 

I2C 0x4000_5400ðð0x4000_5800 1kBytes 

CAN 0x4000_5C00ðð0x4000_6000 1Kbytes 

DMA 0x4002_0000ðð0x4002_0400 1kBytes 
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4.2  

HCLK_DIV

/1,2,4,8,16,3

2,64,128

PCLK_DIV

/1,2,4,8

HCLK

M0+/AHB

APB 

Peripheral

PCLK

sysclk

clk32k

LPTimer

RCL32K

RCOSC 64M

(RCH)

RTC/

WDT

RCH_DIV

/2,3,4

RCH64M

Core/

NVIC/

SWD/

SysTick/

FLASH/

SRAM/

DMA/

QSPI/

CACHE

GPIO/

ADC/

UART0/

UART1/

GTimer/

I2C/

RTC/

CRC/

SPI0/

CAN/

LPTimer/

WDT/

WWDT/

HRNG/

SYSREG

CLK_SEL

CLK_SEL_HF

RCOSC 32K

(RCL)

CLK_SEL_LF

AHB

APB

/32768
RCLP(clk_1hz)

PCLK

LPTIN

LSCLK

 

 4-1Е  
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4.3  

ΐ 2ү Е 

1. 32MHz Ὺ RCHЇᵲҿ ɼ 

2. 32KHzῪ RCLЇᵲҿᵤꜗ Ї ᵲҿ ɼ 

ᵲ Ғ Ї Ғ Ї ┼ 0ЃSYSCTRL0Є[14:12]ᵣ

CLK_SELЇCLK_SEL_HFCLK_SEL_LF ɼῗ Ґ Е 

 4-2Е  

CLK_SEL CLK_SEL_HF  

0 0 RCH 

CLK_SEL CLK_SEL_LF  

1 0 RCL 

4.4 ᵣ  

ү ᵣ Ї POR ᵣЇRESETENrЇWDT ᵣЇSOFT_RESETNᵣЇ

ᴌ ᵣЇLVDᵣЇLOCKUPr ɼΊᵩ ᵣ Ґ Е 

 4-3Е ᵣ  

ᵣ   

Ὺ PORҏ ᵣ 
ᵣ  

LVRᵣ 

RESETENr ᵣ CPU DEBUG  

LOCKUPr  

ᵣ EFC IO ῗװ Ὶ  
 

LVDᵣ 

WDT 

WWDT 

SOFT_RESETN 

ᵣ ᵣ IP  

4.4.1 Ὺ PORҏ ᵣ 

Ὺ ҏ ᵣ PORNЕ ᴌ ᵣ ү ɼ 

4.4.2 LVRᵣ 

LVR ᵣЕ ᴌ ᵣ ү ɼ 
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4.4.3 RESETENr 

ᵣ RESETEN ᵣ CPU DEBUG ү ɼ RESETEN ᵣ Ї

װ SWD ɼRESETEN ҏ ᵲҿ ᵣЇᵜ ᴌῗ

ᵣꜗ ɼ 

4.4.4 WDT ᵣ 

ᵣ EFC IO ῗ ү Ї ҿ ɼ 

ᴌ Ԑᴌ Ї ᵣɼ ᵣ׃ ᴌ Ї

ɼ CPU ԓ HALT ЇWDTẨ ЇҒᴰ֥ ᵣḪ ɼ 

4.4.5 WWDT ᵣ 

ᵣ EFC IO ῗװ Ὶ ɼ 

4.4.6 SOFT_RESETNᵣ 

ᵣ ֥ ɼ װ   ᵣ ЇᵜҒ ᵣ EFC ┼ IO ῗ ɼ 

4.4.7 ᴌ ᵣ 

ᴌ ᵣЇ ᴌ ᵣ ɼ 

4.4.8 LOCKUPr  

ҩ HardFault ЇCPUᴰ ῇ LOCKUP Ї ᴰ֥ LOCKUP ᵣɼ

LOCKUP ᵣ EFC Ὶ ɼ 

4.4.9 LVDᵣ 

LVD ᵣ EFC IO ῗװ Ὶ ɼ 

4.5 ᵤꜗ  

ᵲ Їҿԋ ᵤ Ї ᶱҎ ᵤꜗ Еᴧ ЃSleepЄ ɻ

ᴧ ЃDeepsleepЄ Ẩ ЃStopЄ ɼ 
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ᴧ ҐЇCM0+Ẩ ᵲЇḦ Ҳ ꜗ ɼῚ ᵣ ᴌ ɼ

ᴧ M0+ WFI/WFEת ῇЇ Ҳ ɼ 

ᴧ ᴧ Ї ҐЇCM0+Ẩ Ї Ẩ Їᵤꜗ ꜗ

ЃLPTIMERɻRTCɻWDTЄ װ ɼ ᴧ ᾨ CM0+Ὺ DEEPSLEEP

Ї M0+ WFI/WFEת ῇЇ Ҳ ɼ 

Ẩ ҐЇ ᵤ Ẩ Ї ᴑᵫ Ї҅⅓ Ẩ

ɼҏ ᵣḪ ЇIO Ḧ ЇIOҲ Ї ЇRAM CPU Ḧ

ꜗ ЖẨ ᾨ SYSREG Ҳ STOPMODE_SEL CM0+Ὺ

DEEPSLEEP Ї M0+ WFI/WFEת ῇЇ GPIO

LPTIMER “ ֥ Ҳ ɼ 

Ґ Е 

 4-4Еᵤꜗ  

  ῇ ᴌ ₴ ᴌ 

Sleep 

CPU ⅎᴧ

Ѓ NVICЄЇ

WICҒᴧ Ж ᴌ

ῗ

ɼ 

1. Їῗ

Ї׃ Ґ

Ҳ Ԑᴌ ɼ 

2. WFI/WFE  ɼת

1. CM0+ └Ҳ Ԑᴌ

ɼ  

2. ῇҲ ꜙ Ҳ

ɼ  

 ɼת .3

Deepsleep 

CPU ⅎᴧ

Ѓ NVICЄЇ

WICҒᴧ Ж

ῗ Їᵤ

RCL  

1. Їῗ

Ї׃ Ґ

Ҳ Ԑᴌ ɼ 

2. CM0+Ὺ DEEP 

SLEEP ɼ 

3. WFI/WFE  ɼת

1. CM0+ └Ҳ Ԑᴌ

ɼ  

2. ῇҲ ꜙ Ҳ

ɼ  

 ɼת .3

Stop 
ῗ

 

1. Ї IO

LPTIMER ᴌЖ 

2. CM0+Ὺ DEEP 

SLEEP Ж 

3. SYSREGҲ

STOPMODE_SEL

Ж 

4. WFI/WFE  ɼת

1. IO Ԑᴌ└

LPTIMER ₴ɼ 

2. CM0+ └ IO Ԑᴌ

Ҳ LPTIMER₴Ҳ

ɼ 

3. ῇҲ ꜙ Ҳ

ɼ  

 ɼת .4

ᵤꜗ ῇ ᴌ ҐЕ 

 ̧ SleepЇDeepsleepЇStop ῇ ᴌ SCB->SCR Ї WFI/WFEЖҎ

֥ Ҳ Ԑᴌ ɼ 

 ̧ Sleep ҐЇῪ RCHЃ32MHzЄ Ὺ ᵤ RCLЃ32KЄ ῗ Ї

֥ Ҳ װ ₴ɼ 

 ̧ Deepsleep ҐЇRCH ῗ ԋЇRCL ᵲЇ װ ᵲ RCLЃ32KЄ

WDTɻRTCɻLPTIMER ֥װ Ҳ ₴Їװ GPIO / Ї װ

‟Ґ֥ Ҳ ₴ɼ 
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 ̧ Stop ҐЇ ῗ Ї GPIO / Ї ‟Ґ֥ Ҳ

₴ LPTIMER “ ֥ Ҳ ₴ɼ 

Е ῇ Deepsleep Stop ╦Ї Ҳ Ѓ ԋ wdtɻgpioɻlpuartɻlptimerɻ

rtcɻlvd Ҳ ЄЇῴ ῇ Deepsleep Stop ɼ Їῴᶕ Ҳ ɼ 

4.5.1 Sleep  

ῇsleep Е 

 ̧ SCB->SCRbit2ҿ0 

 ̧ WFI/WFEῇsleep 

ᴌЕҲ ɼ 

4.5.2 Deepsleep 

ῇDeepsleepЇҐ PB3װ ᵤ ҿᶡ Е 

1. ┼ PERI_CLKENЇ GPIOB ɼ 

2. ᵣ ┼ PERI_RESETЇGPIOB ᵲɼ 

3. GPIO_DIRЇPB3ҿ ῇɼ 

4. REG_GPIO_IENЇ PB3Ҳ ɼ 

5. GPIO_ISЇ ҿ ɼ 

6. GPIO_IEVЇᵤ ɼ 

7. GPIO_ICЇ PB3Ҳ ɼ 

8. GPIO_IENЇᶕ PB3Ҳ ɼ 

9. GPIOBҲ Їᶕ GPIOBҲ ɼ 

10. SCB->SCRbit2ҿ1ɼ 

11. WFI/WFEῇDeepsleepɼ 

ᴌЕWDTɻRTCɻLPTIMERҲ ЇGPIO PB3Ҳ ɼ 

4.5.3 Stop  

ῇStop ЇҐ PB3װ ᵤ ҿᶡ Е 

1. STOPMODE_SELЇᶕ STOP modeẨ ɼ 

2. ┼ PERI_CLKENЇ GPIOB ɼ 

3. ᵣ ┼ PERI_RESETЇGPIOB ᵲɼ 

4. GPIO_DIRЇPB3ҿ ῇɼ 
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5. REG_GPIO_IENЇ PB3Ҳ ɼ 

6. GPIO_ISЇ ҿ ɼ 

7. GPIO_IEVЇᵤ ɼ 

8. GPIO_ICЇ PB3Ҳ ɼ 

9. GPIO_IENЇᶕ PB3Ҳ ɼ 

10. GPIOBҲ Їᶕ GPIOBҲ ɼ 

11. SCB->SCRbit2ҿ1ɼ 

12. WFI/WFEῇStop ɼ 

ᴌЕGPIO PB3Ҳ ɼ 

4.6  

SYSREGЃSCUЄ Е0x40002000 

 4-5Е ∆  

ẘ    

0x000 SYSCTRL0 ┼ 0  

0x008 SYSCTRL_PROTET ┼Ḧ  

0x00C OSC_CTRL ┼  

0x010 PERI_CLKEN  

0x020 RESET_FLAG ᵣ  

0x024 PERI_RESET ᵣ ┼  

0x028 EXT_RESET_CTRL ᵣ ┼  

0x030 PA_SEL 
PAꜗ Ї ᵣ

POR ᵣ  

0x034 PB_SEL 
PBꜗ Ї ᵣ

POR ᵣ  

0x038 PC_SEL 
PCꜗ Ї ᵣ

POR ᵣ  

0x03C PD_SEL 
PDꜗ Ї ᵣ

POR ᵣ  

0x040 PE_SEL 
PEꜗ Ї ᵣ

POR ᵣ  

0x044 PAD_ADS 
Ї ᵣ

POR ᵣ  

0x048 PAD_DR0 
꜠ Ⱶ 0Ї

ᵣ POR ᵣ  

0x04C PAD_DR1 
꜠ Ⱶ 1Ї

ᵣ POR ᵣ  

0x050 PAD_PU0 
ҏ 0Ї ᵣ

POR ᵣ  

0x054 PAD_PU1 
ҏ 1Ї ᵣ

POR ᵣ  

0x058 PAD_PD0 
Ґ 0Ї ᵣ

POR ᵣ  
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ẘ    

0x05C PAD_PD1 
Ґ 1Ї ᵣ

POR ᵣ  

0x060 PAD_OD0 
₴ 0Ї

ᵣ POR ᵣ  

0x064 PAD_OD1 
₴ 1Ї

ᵣ POR ᵣ  

0x068 PAD_CS0 
ῇ 0Ї

ᵣ POR ᵣ  

0x06C PAD_CS1 
ῇ 1Ї

ᵣ POR ᵣ  

0x070 PAD_IE0 
ῇ 0Ї ᵣ

POR ᵣ  

0x074 PAD_IE1 
ῇ 1Ї ᵣ

POR ᵣ  

0x078 PAD_SR0 
0Ї ᵣ

POR ᵣ  

0x07C PAD_SR1 
1Ї ᵣ

POR ᵣ  

0x080 IOCTRL_PROTECT IO ┼Ḧ  

0x084 LVD_CFG LVD┼  

0x090 EXTRST_SEL ᵣ  

0x094 STOPMODE_SEL Ẩ  

0x098 REMAP_ADDR REMAP  

0x09C VECTOR_OFFSET Ҳ  

0x0A0 HRNG_CR ┼  

0x0A4 HRNG_SEED  

0x0A8 HRNG_DATA  

0x0B0 LVR_CFG LVR┼  

0x0B4 VREF_CFG VREF┼  

0x0CC VREF_STATUS VREF  

Е Ҳᶕ  ∆ Е 

 ̧ RЕ  

 ̧ WЕ   

 ̧ R/WЕ   

 ̧ R/W1CЕ Ї 1  

 ̧ R/W0CЕ Ї 0  

 ̧ RSVЕReserved Ї ᵣ ꜗ Ї Ḧ ᵣ 

4.6.1 ┼ 0/ SYSCTRL0 (ẘ Е000H) 

   ᵣẅ  

31:30 RSV - - Ḧ  
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   ᵣẅ  

29:27 CLKOUT_SEL R/W 0 

PC2ᵲҿ ₴ Ї ₴ Е 

000ЕHCLK_OUTЃ Є 

010ЕRCL  

100ЕPCLK_OUT 

101ЕRTC_1Hz 

110ЕRCH_DIV 

26:24 CLK16M_DIV R/W 3 

RTC 16.384Mⅎ Е 

01ЕRCH ԑⅎ  

10ЕRCH Ҏⅎ  

11ЕRCH ⅎ  

Е ᵣҒ  ῇ00 

23 RSV - - Ḧ  

22 LPTIMER_EXTIG_SEL R/W 0 

LPTIMER0EXTIGЃ ЄḪ

Ḫ ɼ 

1ЕEXTIGԓRTC 1HZ

₴Ж 

0ЕEXTIGԓ Ж 

21 LPTIMER_LPTIN_SEL R/W 0 

LPTIMER0LPTINЃ ῇЄḪ

Ḫ Е 

1ЕLPTINԓRTC 1HZ ₴ 

0ЕLPTINԓ  

20 DMA_C7HS_G0GT_SEL R/W 0 

DMA ҈ү Ḫ Е 

1Е GPIOA Ҳ Ḫ ᵲҿ ꜠

DMA Ḫ  

0Е GTIMERTIMER0Ҳ Ḫ

ᵲҿ ꜠DMA Ḫ ɼ 

19 DMA_C7HS_EN R/W 0 

DMA ҈ү Ḫ ᶕ ɼ ᶕ ᵣ

ЇGPIOA GTIMERҲ Ḫ װ

꜠DMA ɼ 

1Еᶕ  

0ЕҒᶕ  

18:17 RCH_DIV R/W 1 

RCH ⅎ ᵣЕ 

01Еԑⅎ  

10ЕҎⅎ  

11Е ⅎ  

Е ᵣҒ  ῇ00Ї ῇ00 ᴌדҿ

ԑⅎ  

16 SWD_WACK_EN R/W 1 

ULINK JLINKЇ

DEEPSLEEPSTOP ҐЇ

ᶕ ᵣЕ 

1Е ҏ ᴌҐЇᶕ NMIҲ

 

0Е ҏ ᴌҐЇҒ  

15 Wakeup_byRCH R/W 0 

1ЕהDeep SleepЇsystem clock

ҿRCHЇ ᶕ  

0ЕהDeep SleepЇҒ

system clock 
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   ᵣẅ  

14 CLK_SEL R/W 0 

Е 

0Е CLK_SEL_HF 

1Еᵤ CLK_SEL_LF 

13 CLK_SEL_HF R/W 0 0Е Ὺ RCH 

12 CLK_SEL_LF R/W 0 0Еᵤ Ὺ ᵤ RCL 

11 RSV - - Ḧ  

10:9 PCLK_DIV R/W 0 

PCLKⅎ Е 

00ЕHCLK 

01ЕHCLK/2 

10ЕHCLK/4 

11ЕHCLK/8 

8:6 HCLK_DIV R/W 0 

HCLKⅎ Е 

000ЕSystemClk 

001ЕSystemClk/2 

010ЕSystemClk/4 

011ЕSystemClk/8 

100ЕSystemClk/16 

101ЕSystemClk/32 

110ЕSystemClk/64 

111ЕSystemClk/128 

5:3 RSV - - Ḧ  

2 RCL_EN R/W 1 

Ὺ ᵤ RCLᶕ ┼Е 

0Еῗ   

1Еᶕ  

1 RSV - - Ḧ  

0 RCH_EN R/W 1 

Ὺ RCHᶕ Ḫ Е 

0Еῗ   

1Еᶕ  

Е ῇDeepSleepЇ

ᴰ ꜠ῗ ɼ 

 

4.6.2 ┼Ḧ / SYSCTRL_PROTECT (ẘ Е008H) 

   ᵣẅ  

31:0 SYSCTRL_PROTECT R/W 0 

SYSCTRL0 Ḧ ┼ ɼ

 0xA5A5_5A5AЇ ꜠

SYSCTL0 ᶕ ɼ  ῚלẅЇ

ῗ ᴂ  ᶕ ɼSYSCTRL0

Ї ᴂ  ᶕ ᴰ ꜠ῗ ɼ 

SYSCTRL0  ᶕ

ɼ 

0Е  ᶕ  

1Е  ᶕ  
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4.6.3 ┼ / OSC_CTRL (ẘ Е0x00CH) 

   ᵣẅ  

31:29 RSV - - Ḧ  

28:16 WAKP_delay R/W 13ôh138 

₴DEEPSLEEP/STOPЇCLKה

ɼ ҿ

ɼ 

15:11 RSV - - Ḧ  

10 RCH_stable R 1 

Ὺ RCH ᵣЕ 

1Еש RCH Ї װ Ὺ ᶕ  

0Еש RCH ЇҒ װ Ὺ ᶕ  

9:8 RCH_startup R/W 00 

Ὺ RCH Е 

11Е256ү  

10Е64ү  

01Е16ү  

00Е4ү  

7:3 RSV - - Ḧ  

2 RCL_stable R 1 

Ὺ ᵤ RCL ᵣЕ 

1Еש RCL Ї װ Ὺ ᶕ  

0Еש RCL ЇҒ װ Ὺ ᶕ  

1:0 RCL_startup R/W 00 

Ὺ ᵤ RCL Е 

11Е256ү  

10Е64ү  

01Е16ү  

00Е4ү  

4.6.4 / PERI_CLKEN (ẘ Е010H) 

   ᵣẅ  

31:29 RSV - - Ḧ  

28 GPIOE_CLKEN RW 0 

GPIOE ᶕ Е 

1Еᶕ   

0Еῗ  

27 RSV - - Ḧ  

26 CACHE_CLKEN RW 0 

CACHE ᶕ Е 

1Еᶕ   

0Еῗ  

25 WWDT_CLKEN RW 0 

WWDT ᶕ Е 

1Еᶕ   

0Еῗ  

24 CAN_CLKEN RW 0 

CAN ᶕ Е 

1Еᶕ   

0Еῗ  

23 QSPI_CLKEN RW 0 

QSPI ᶕ Е 

1Еᶕ   

0Еῗ  
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   ᵣẅ  

22 DMA_CLKEN RW 0 

DMA ᶕ Е 

1Еᶕ   

0Еῗ  

21 SPI1_CLKEN RW 0 

SPI1 ᶕ Е 

1Еᶕ   

0Еῗ  

20 EFC_CLKEN RW 1 

EFC ᶕ Е 

1Еᶕ   

0Еῗ  

19 GPIOD_CLKEN RW 0 

GPIOD ᶕ Е 

1Еᶕ   

0Еῗ  

18 GPIOC_CLKEN RW 0 

GPIOC ᶕ Е 

1Еᶕ   

0Еῗ  

17 GPIOB_CLKEN RW 0 

GPIOB ᶕ Е 

1Еᶕ   

0Еῗ  

16 GPIOA_CLKEN RW 0 

GPIOA ᶕ Е 

1Еᶕ   

0Еῗ  

15 I2C_CLKEN RW 0 

I2C ᶕ Е 

1Еᶕ   

0Еῗ  

14 ADC_CLKEN RW 0 

ADC ┼ ᶕ Е 

1Еᶕ   

0Еῗ  

13 RTC_CLKEN RW 1 

RTC ᶕ Е 

1Еᶕ   

0Еῗ  

12 WDT_CLKEN RW 0 

WDT ᶕ Е 

1Еᶕ   

0Еῗ  

11 CRC_CLKEN RW 0 

CRC ᶕ Е 

1Еᶕ   

0Еῗ  

10 UART1_CLKEN RW 0 

UART1 ᶕ Е 

1Еᶕ   

0Еῗ  

9 GTIM0_CLKEN RW 0 

GTime0 ᶕ Е 

1Еᶕ   

0Еῗ  

8 LPTIM0_CLKEN RW 0 

LPTimer0 ᶕ Е 

1Еᶕ   

0Еῗ  

7 RSV - - Ḧ  

6 LPTIM2_CLKEN RW 0 

LPTimer2 ᶕ Е 

1Еᶕ   

0Еῗ  
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   ᵣẅ  

5 LPTIM1_CLKEN RW 0 

LPTimer1 ᶕ Е 

1Еᶕ   

0Еῗ  

4 SPI0_CLKEN RW 0 

SPI0 ᶕ Е 

1Еᶕ  

0Еῗ  

3 GTIM2_CLKEN RW 0 

GTime 2 ᶕ Е 

1Еᶕ   

0Еῗ  

2 GTIM1_CLKEN RW 0 

GTime 1 ᶕ Е 

1Еᶕ   

0Еῗ  

1 RSV RW 0 Ḧ  

0 UART0_CLKEN RW 0 

UART0 ᶕ Е 

1Еᶕ   

0Еῗ  

4.6.5 ᵣ / RESET_FLAG (ẘ Е020H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 SYS_RESET_REQ_FLAG R/W1C 0 

CPU ᵣ ɼ ᴌ√

ɼ 

1ЕCortex M0+ ᵣ  

0Е ᵣ  

ᵣ PORN RESETN

ᵣЇ 1 0 

6 LOCKUP_RSTN_FLAG R/W1C 0 

CPU ᵣ ɼ ᴌ√

ɼ 

1ЕLockupr  

0Е ᵣ  

ᵣ PORN RESETN

ᵣЇ 1 0 

5 LVD_RSTN_FLAG R/W1C 0 

ᵤ ᵣ ɼ ᴌ√

Е 

1ЕLVDᵣ  

0Е ᵣ  

ᵣ PORN RESETN

ᵣЇ 1 0 

4 SOFT_RSTN_FLAG R/W1C 0 

ᴌ ᵣ ɼ ᴌ√

Е 

1Е REMAP_ADDR

SOFT_RESETNᵣ ᵣ  

0Е ᵣ  

ᵣ PORN RESETN

ᵣЇ 1 0 
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   ᵣẅ  

3 WDT_FLAG R/W1C 0 

ᵣ ɼ ᴌ√

Е 

1ЕWDT ᵣ  

0Е ᵣ  

ᵣ PORN RESETN

ᵣЇ 1 0 

2 RESETN_FLAG R/W1C 0 

ᵣ ɼ ᴌ√

Е 

1Е ᵣ  

0Е ᵣ  

ᵣ PORNᵣЇ 1 0 

1:0 RSV - - Ḧ  

Е ֙ PORNᵣ 

4.6.6 ᵣ ┼ / PERI_RESET (ẘ Е024H) 

   ᵣẅ  

31:29 RSV - - Ḧ  

28 GPIOE_RESET R/W 0 

GPIOE ᵣᶕ Е 

1Е ᵲ 

0Е ԓ ᵣ  

27 RSV - - Ḧ  

26 CACHE_RESET R/W 1 

CACHE ᵣᶕ Е 

1Е ᵲ 

0Е ԓ ᵣ  

25 WWDT_RESET R/W 0 

WWDT ᵣᶕ Е 

1Е ᵲ 

0Е ԓ ᵣ  

24 CAN_RESET R/W 0 

CAN ┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

23 QSPI_RESET R/W 0 

QSPI┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

22 DMA_RESET R/W 0 

DMA ┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

21 SPI1_RESET R/W 0 

SPI1┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

20 RSV - - Ḧ  

19 GPIOD_RESET R/W 0 

GPIOD ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

18 GPIOC_RESET R/W 0 

GPIOC ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  
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   ᵣẅ  

17 GPIOB_RESET R/W 0 

GPIOB ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

16 GPIOA_RESET R/W 0 

GPIOA ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

15 I2C_RESET R/W 0 

I2C ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

14 ADC_RESET R/W 0 

ADC ┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

13 RTC_RESET R/W 1 

RTC ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

12 WDT_RESET R/W 0 

WDT ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

11 CRC_RESET R/W 0 

CRC ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

10 UART1_RESET R/W 0 

UART1 ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

9 GTIM0_RESET R/W 0 

GTime0 ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

8 LPTIM0_RESET R/W 0 

LPTimer0r ᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

7 RSV - - Ḧ  

6 LPTIM2_RESET R/W 0 

LPTimer2r ᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

5 LPTIM1_RESET R/W 0 

LPTimer1r ᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

4 SPI0_RESET R/W 0 

SPI0┼ ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

3 GTIM2_RESET R/W 0 

GTime 2 ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

2 GTIM1_RESET R/W 0 

GTime 1 ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

1 RSV R/W 0 Ḧ  
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   ᵣẅ  

0 UART0_RESET R/W 0 

UART0 ᵣᶕ Е 

1Е ᵲ  

0Е ԓ ᵣ  

4.6.7 ᵣ ┼ / EXT_RESET_CTRL (ẘ Е028H) 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 EXT_FILTER_EN R/W 0 

ᵣ ᶕ ᵣɼ 

1Е ᵣ ᶕ  

0Е ᵣ  

4.6.8 PAꜗ / PA_SEL (ẘ Е030H) 

   ᵣẅ  

31:11 RSV - - Ḧ  

10:8 PA2_SEL R/W 0 

PA2ꜗ Е 

3ôb000ЕGPIO PA2 

3ôb001ЕNC 

3ôb010ЕUART1_RX 

3ôb011ЕUART0_RX 

3ôb100ЕNC 

3ôb101ЕI2C_SCL 

3ôb110ЕI2C_SDA 

3ôb111ЕNC 

7:0 RSV - - Ḧ  

4.6.9 PBꜗ / PB_SEL (ẘ Е034H) 

   ᵣẅ  

31 RSV - - Ḧ  

30:28 PB7_SEL R/W 3ôb000 

PB7ꜗ Е 

3ôb000ЕGPIO PB7 

3ôb001ЕSPI0_SCK 

3ôb010ЕLPTIM0_OUT 

3ôb011ЕLPTIM2_EXT 

3ôb100ЕRTC_TAMP0 

3ôb101ЕGTIM2_CHN 

3ôb110ЕQSPI_HOLD 

3ôb111ЕGTIM2_BK  

27:19 RSV - - Ḧ  
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   ᵣẅ  

18:16 PB4_SEL R/W 3ôb000 

PB4ꜗ Е 

3ôb000ЕGPIO PB4 

3ôb001ЕSPI0_MOSI 

3ôb010ЕNC 

3ôb011ЕUART1_CTS 

3ôb100ЕNC 

3ôb101ЕLPTIM0_OUT 

3ôb110ЕCAN_TX 

3ôb111ЕQSPI_MOSI 

15 RSV - - Ḧ  

14:12 PB3_SEL R/W 0 

PB3ꜗ Е 

3ôb000ЕGPIO PB3 

3ôb001ЕNC 

3ôb010ЕNC 

3ôb011ЕLPTIM0_EXT 

3ôb100ЕCAN_RX 

3ôb101ЕRTC_TAMP1 

3ôb110ЕLPTIM2_IN 

3ôb111ЕGTIM0_BK 

11 RSV - - Ḧ  

10:8 PB2_SEL R/W 0 

PB2ꜗ Е 

3ôb000ЕGPIO PB2 

3ôb001ЕNC 

3ôb010ЕSPI0_CSN0 

3ôb011ЕGTIM0_CH 

3ôb100ЕSPI0_MOSI 

3ôb101ЕLPTIM1_IN 

3ôb110ЕGTIM2_CHN 

3ôb111ЕQSPI_HOLD 

7 RSV - - Ḧ  

6:4 PB1_SEL R/W 0 

PB1ꜗ Е 

3ôb000ЕGPIO PB1 

3ôb001ЕSPI1_CSN0 

3ôb010ЕGTIM1_CHN 

3ôb011ЕLPTIM0_EXT 

3ôb100ЕLPTIM0_IN 

3ôb101ЕNC 

3ôb110ЕI2C_SCL 

3ôb111ЕNC 

3:0 RSV - - Ḧ  

4.6.10 PCꜗ / PC_SEL (ẘ Е038H) 

   ᵣẅ  

31:27 RSV - - Ḧ  
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   ᵣẅ  

26:24 PC6_SEL R/W 3ôb001 

PC6ꜗ Е 

3ôb000ЕGPIO PC6 

3ôb001ЕSWCLK 

3ôb010ЕUART1_TX 

3ôb011ЕNC 

3ôb100ЕNC 

3ôb101ЕNC 

3ôb110ЕLPTIM0_OUT 

3ôb111ЕNC 

23 RSV - - Ḧ  

22:20 PC5_SEL R/W 3ôb001 

PC5ꜗ  

3ôb000ЕGPIO PC5 

3ôb001ЕSWIO 

3ôb010ЕNC 

3ôb011ЕLPTIM0_EXT 

3ôb100ЕI2C_SDA 

3ôb101ЕNC 

3ôb110ЕNC 

3ôb111ЕNC 

19 RSV - - Ḧ  

18:16 PC4_SEL R/W 3ôb000 

PC4ꜗ  

3ôb000ЕGPIO PC4 

3ôb001ЕUART1_RTS 

3ôb010ЕNC 

3ôb011ЕUART0_RX 

3ôb100ЕSPI0_MI1 

3ôb101ЕNC 

3ôb110ЕLPTIM2_EXT 

3ôb111ЕQSPI_WP 

15:11 RSV - - Ḧ  

10:8 PC2_SEL R/W 0 

PC2ꜗ Е 

3ôb000ЕGPIO PC2 

3ôb001ЕI2C_SDA 

3ôb010ЕUART1_RX 

3ôb011ЕNC 

3ôb100ЕSPI0_CSN1 

3ôb101ЕGTIM2_CH 

3ôb110ЕLPTIM1_IN 

3ôb111ЕCLKOUT 

7 RSV - - Ḧ  

6:4 PC1_SEL R/W 0 

PC1ꜗ Е 

3ôb000ЕGPIO PC1 

3ôb001ЕI2C_SCL 

3ôb010ЕUART1_TX 

3ôb011ЕNC 

3ôb100ЕSPI0_MISO/SPI0_TRI_MO 

3ôb101ЕGTIM1_CH 

3ôb110ЕLPTIM0_OUT 

3ôb111ЕCAN_RX 
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   ᵣẅ  

3:0 RSV - - Ḧ  

4.6.11 PDꜗ / PD_SEL (ẘ Е03CH) 

   ᵣẅ  

31:27 RSV - - Ḧ  

26:24 PD6_SEL R/W 3ôb000 

PD6ꜗ Е 

3ôb000ЕGPIO PD6 

3ôb001ЕUART0_TX 

3ôb010ЕSPI0_MISO/SPI0_TRI_MO 

3ôb011ЕLPTIM1_EXT 

3ôb100ЕCAN_TX 

3ôb101ЕQSPI_MISO 

3ôb110ЕSPI0_CSN0 

3ôb111ЕLPTIM2_OUT 

23 RSV - - Ḧ  

22:20 PD5_SEL R/W 3ôb000 

PD5ꜗ Е 

3ôb000ЕGPIO PD5 

3ôb001ЕI2C_SDA 

3ôb010ЕLPTIM1_IN 

3ôb011ЕUART1_RX 

3ôb100ЕNC 

3ôb101ЕGTIM0_CHN 

3ôb110ЕCAN_RX 

3ôb111ЕNC 

19 RSV - - Ḧ  

18:16 PD4_SEL R/W 3ôb000 

PD4ꜗ Е 

3ôb000ЕGPIO PD4 

3ôb001ЕUART1_TX 

3ôb010ЕI2C_SCL 

3ôb011ЕNC 

3ôb100ЕNC 

3ôb101ЕSPI0_SCK 

3ôb110ЕGTIM2_CH 

3ôb111ЕLPTIM0_EXT 

15 RSV - - Ḧ  

14:12 RF_MOSI_SEL R/W 0 
RF_MOSIꜗ Е 

3ôb001ЕSPI1_MOSI 

11 RSV - - Ḧ  

10:8 RF_MISO_SEL R/W 0 
RF_MISOꜗ Е 

3ôb001ЕSPI1_MISO 

7 RSV - - Ḧ  

6:4 RF_CLK_SEL R/W 0 
RF_CLKꜗ Е 

3ôb001ЕSPI1_SCK  

3 RSV - - Ḧ  
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   ᵣẅ  

2:0 PD0_SEL R/W 0 

PD0ꜗ Е 

3ôb000ЕGPIO PD0 

3ôb001ЕSPI1_CSN0 

3ôb010ЕGTIM0_CH 

3ôb011ЕUART1_RX 

3ôb100ЕLPTIM1_IN 

3ôb101ЕRTC_TAMP0 

3ôb110ЕGTIM2_CHN 

3ôb111ЕQSPI_WP 

4.6.12 PEꜗ / PE_SEL (ẘ Е040H) 

   ᵣẅ  

31:19 RSV - - Ḧ  

18:16 PE4_SEL R/W 3ôb000 

PE4ꜗ Е 

3ôb000ЕGPIO PE4 

3ôb001ЕQSPI_SCK 

3ôb010ЕSPI0_MISO 

3ôb011ЕI2C_SCL 

3ôb100ЕNC 

3ôb101ЕGTIM2_BK  

3ôb110ЕNC 

3ôb111ЕNC 

15:11 RSV - - Ḧ  

10:8 PE2_SEL R/W 0 

PE2ꜗ Е 

3ôb000ЕGPIO PE2 

3ôb001ЕQSPI_CSN 

3ôb010ЕSPI0_MI1 

3ôb011ЕNC 

3ôb100ЕUART1_CTS 

3ôb101ЕGTIM0_BK  

3ôb110ЕNC 

3ôb111ЕNC 

7:0 RSV - - Ḧ  

4.6.13 / PAD_ADS (ẘ Е044H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_ADS R/W 0 

PD6 Е 

0Е ҿ   

1Е ҿ  

29 PD5_ADS R/W 0 

PD5 Е 

0Е ҿ   

1Е ҿ  

28 PD4_ADS R/W 0 

PD4 Е 

0Е ҿ   

1Е ҿ  
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   ᵣẅ  

27 RF_MOSI_ADS R/W 0 

RF_MOSI Е 

0Е ҿ   

1Е ҿ  

26 RF_MISO_ADS R/W 0 

RF_MISO Е 

0Е ҿ   

1Е ҿ  

25 RF_CLK_ADS R/W 0 

RF_CLK Е 

0Е ҿ   

1Е ҿ  

24 PD0_ADS R/W 0 

PD0 Е 

0Е ҿ   

1Е ҿ  

23:21 RSV - - Ḧ  

20 PC4_ADS R/W 0 

PC4 Е 

0Е ҿ   

1Е ҿ  

19:13 RSV R/W 0 Ḧ  

12 PB4_ADS R/W 0 

PB4 Е 

0Е ҿ   

1Е ҿ  

11 PB3_ADS R/W 0 

PB3 Е 

0Е ҿ   

1Е ҿ  

10 PB2_ADS R/W 0 

PB2 Е 

0Е ҿ   

1Е ҿ  

9 PB1_ADS R/W 0 

PB1 Е 

0Е ҿ   

1Е ҿ  

8:0 RSV - - Ḧ  

4.6.14 ꜠ Ⱶ 0/ PAD_DR0 (ẘ Е048H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_DR R/W 0 

PD6꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

29 PD5_DR R/W 0 

PD5꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

28 PD4_DR R/W 0 

PD4꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

27 RF_MOSI_DR R/W 0 

RF_MOSI꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 
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   ᵣẅ  

26 RF_MISO_DR R/W 0 

RF_MISO꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

25 RF_CLK_DR R/W 0 

RF_CLK꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

24 PD0_DR R/W 0 

PD0꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

23 RSV - - Ḧ  

22 PC6_DR R/W 0 

PC6꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

21 PC5_DR R/W 0 

PC5꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

20 PC4_DR R/W 0 

PC4꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

19 RSV - - Ḧ  

18 PC2_DR R/W 0 

PC2꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

17 PC1_DR R/W 0 

PC1꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

16 RSV - - Ḧ  

15 PB7_DR R/W 0 

PB7꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

14:13 RSV - - Ḧ  

12 PB4_DR R/W 0 

PB4꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

11 PB3_DR R/W 0 

PB3꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

10 PB2_DR R/W 0 

PB2꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

9 PB1_DR R/W 0 

PB1꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

8:3 RSV - - Ḧ  

2 PA2_DR R/W 0 
PA2꜠ Ⱶ  

0Е ꜠ Ⱶ 1Еᵤ ꜠ Ⱶ 

1:0 RSV - - Ḧ  
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4.6.15 ꜠ Ⱶ 1/ PAD_DR1 (ẘ Е04CH) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 PE4_DR R/W 0 

PE4꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

3 RSV - - Ḧ  

2 PE2_DR R/W 0 

PE2꜠ Ⱶ Е 

0Е ꜠ Ⱶ  

1Еᵤ ꜠ Ⱶ 

1:0 RSV - - Ḧ  

 

4.6.16 ҏ 0/ PAD_PU0 (ẘ Е050H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_PU R/W 0 

PD6ҏ Е 

0Е   

1Еᶕ  

29 PD5_PU R/W 0 

PD5ҏ Е 

0Е   

1Еᶕ  

28 PD4_PU R/W 0 

PD4ҏ Е 

0Е   

1Еᶕ  

27 RF_MOSI_PU R/W 0 

RF_MOSIҏ Е 

0Е   

1Еᶕ  

26 RF_MISO_PU R/W 0 

RF_MISOҏ Е 

0Е   

1Еᶕ  

25 RF_CLK_PU R/W 0 

RF_CLKҏ Е 

0Е   

1Еᶕ  

24 PD0_PU R/W 0 

PD0ҏ Е 

0Е   

1Еᶕ  

23 RSV - - Ḧ  

22 PC6_PU R/W 1 

PC6ҏ Е 

0Е   

1Еᶕ  

21 PC5_PU R/W 1 

PC5ҏ Е 

0Е   

1Еᶕ  
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   ᵣẅ  

20 PC4_PU R/W 0 

PC4ҏ Е 

0Е   

1Еᶕ  

19 RSV - - Ḧ  

18 PC2_PU R/W 0 

PC2ҏ Е 

0Е   

1Еᶕ  

17 PC1_PU R/W 0 

PC1ҏ Е 

0Е   

1Еᶕ  

16 RSV - - Ḧ  

15 PB7_PU R/W 0 

PB7ҏ Е 

0Е   

1Еᶕ  

14:13 RSV - - Ḧ  

12 PB4_PU R/W 0 

PB4ҏ Е 

0Е   

1Еᶕ  

11 PB3_PU R/W 0 

PB3ҏ Е 

0Е   

1Еᶕ  

10 PB2_PU R/W 0 

PB2ҏ Е 

0Е   

1Еᶕ  

9 PB1_PU R/W 0 

PB1ҏ Е 

0Е   

1Еᶕ  

8:3 RSV - - Ḧ  

2 PA2_PU R/W 1 

PA2ҏ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  

 

4.6.17 ҏ 1/ PAD_PU1 (ẘ Е054H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 PE4_PU R/W 0 

PE4ҏ Е 

0Е   

1Еᶕ  

3 RSV - - Ḧ  

2 PE2_PU R/W 0 

PE2ҏ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  
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4.6.18 Ґ 0/ PAD_PD0 (ẘ Е058H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_PD R/W 0 

PD6Ґ Е 

0Е   

1Еᶕ  

29 PD5_PD R/W 0 

PD5Ґ Е 

0Е   

1Еᶕ  

28 PD4_PD R/W 0 

PD4Ґ Е 

0Е   

1Еᶕ  

27 RF_MOSI_PD R/W 0 

RF_MOSIҐ Е 

0Е   

1Еᶕ  

26 RF_MISO_PD R/W 0 

RF_MISOҐ Е 

0Е   

1Еᶕ  

25 RF_CLK_PD R/W 0 

RF_CLKҐ Е 

0Е   

1Еᶕ  

24 PD0_PD R/W 0 

PD0Ґ Е 

0Е   

1Еᶕ  

23 RSV - - Ḧ  

22 PC6_PD R/W 0 

PC6Ґ Е 

0Е   

1Еᶕ  

21 PC5_PD R/W 0 

PC5Ґ Е 

0Е   

1Еᶕ  

20 PC4_PD R/W 0 

PC4Ґ Е 

0Е   

1Еᶕ  

19 RSV - - Ḧ  

18 PC2_PD R/W 0 

PC2Ґ Е 

0Е   

1Еᶕ  

17 PC1_PD R/W 0 

PC1Ґ Е 

0Е   

1Еᶕ  

16 RSV - - Ḧ  

15 PB7_PD R/W 0 

PB7Ґ Е 

0Е   

1Еᶕ  

14:13 RSV - - Ḧ  
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   ᵣẅ  

12 PB4_PD R/W 0 

PB4Ґ Е 

0Е   

1Еᶕ  

11 PB3_PD R/W 0 

PB3Ґ Е 

0Е   

1Еᶕ  

10 PB2_PD R/W 0 

PB2Ґ Е 

0Е   

1Еᶕ  

9 PB1_PD R/W 0 

PB1Ґ Е 

0Е   

1Еᶕ  

8:3 RSV - - Ḧ  

2 PA2_PD R/W 0 

PA2Ґ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  

4.6.19 Ґ 1/ PAD_PD1 (ẘ Е05CH) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 PE4_PD R/W 0 

PE4Ґ Е 

0Е   

1Еᶕ  

3 RSV - - Ḧ  

2 PE2_PD R/W 0 

PE2Ґ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  

4.6.20 ₴ 0/ PAD_OD0 (ẘ Е060H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_OD R/W 0 

PD6 ₴ Е 

0Е   

1Еᶕ  

29 PD5_OD R/W 0 

PD5 ₴ Е 

0Е   

1Еᶕ  

28 PD4_OD R/W 0 

PD4 ₴ Е 

0Е   

1Еᶕ  

27 RF_MOSI_OD R/W 0 

RF_MOSI ₴ Е 

0Е   

1Еᶕ  
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   ᵣẅ  

26 RF_MISO_OD R/W 0 

RF_MISO ₴ Е 

0Е   

1Еᶕ  

25 RF_CLK_OD R/W 0 

RF_CLK ₴ Е 

0Е   

1Еᶕ  

24 PD0_OD R/W 0 

PD0 ₴ Е 

0Е   

1Еᶕ  

23 RSV - - Ḧ  

22 PC6_OD R/W 0 

PC6 ₴ Е 

0Е   

1Еᶕ  

21 PC5_OD R/W 0 

PC5 ₴ Е 

0Е   

1Еᶕ  

20 PC4_OD R/W 0 

PC4 ₴ Е 

0Е   

1Еᶕ  

19 RSV - - Ḧ  

18 PC2_OD R/W 0 

PC2 ₴ Е 

0Е   

1Еᶕ  

17 PC1_OD R/W 0 

PC1 ₴ Е 

0Е   

1Еᶕ  

16 RSV - - Ḧ  

15 PB7_OD R/W 0 

PB7 ₴ Е 

0Е   

1Еᶕ  

14:13 RSV - - Ḧ  

12 PB4_OD R/W 0 

PB4 ₴ Е 

0Е   

1Еᶕ  

11 PB3_OD R/W 0 

PB3 ₴ Е 

0Е   

1Еᶕ  

10 PB2_OD R/W 0 

PB2 ₴ Е 

0Е   

1Еᶕ  

9 PB1_OD R/W 0 

PB1 ₴ Е 

0Е   

1Еᶕ  

8:3 RSV - - Ḧ  

2 PA2_OD R/W 0 

PA2 ₴ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  
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4.6.21 ₴ 1/ PAD_OD1 (ẘ Е064H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 PE4_OD R/W 0 

PE4 ₴ Е 

0Е   

1Еᶕ  

3 RSV - - Ḧ  

2 PE2_OD R/W 0 

PE2 ₴ Е 

0Е   

1Еᶕ  

1:0 RSV - - Ḧ  

4.6.22 ῇ 0/ PAD_CS0 (ẘ Е068H) 

   ᵣẅ  

31 RSV R/W 1 Ḧ  

30 PD6_CS R/W 1 

PD6ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

29 PD5_CS R/W 1 

PD5ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

28 PD4_CS R/W 1 

PD4ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

27 RF_MOSI_CS R/W 1 

RF_MOSIῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

26 RF_MISO_CS R/W 1 

RF_MISOῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

25 RF_CLK_CS R/W 1 

RF_CLKῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

24 PD0_CS R/W 1 

PD0ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

23 RSV - - Ḧ  

22 PC6_CS R/W 1 

PC6ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

21 PC5_CS R/W 1 

PC5ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

20 PC4_CS R/W 1 

PC4ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 
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   ᵣẅ  

19 RSV - - Ḧ  

18 PC2_CS R/W 1 

PC2ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

17 PC1_CS R/W 1 

PC1ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

16 RSV - - Ḧ  

15 PB7_CS R/W 1 

PB7ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

14:13 RSV - - Ḧ  

12 PB4_CS R/W 1 

PB4ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

11 PB3_CS R/W 1 

PB3ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

10 PB2_CS R/W 1 

PB2ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

9 PB1_CS R/W 1 

PB1ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

8:3 RSV - - Ḧ  

2 PA2_CS R/W 1 

PA2ῇ Е 

0ЕSchmitt input buffer  

1ЕCMOS input buffer 

1:0 RSV - - Ḧ  

4.6.23 ῇ 1/ PAD_CS1 (ẘ Е06CH) 

   ᵣẅ  

6:5 RSV - - Ḧ  

4 PE4_CS R/W 1 

PE4ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

3 RSV - - Ḧ  

2 PE2_CS R/W 1 

PE2ῇ Е 

0ЕSchmitt input buffer   

1ЕCMOS input buffer 

1:0 RSV - - Ḧ  

4.6.24 ῇ 0/ PAD_IE0 (ẘ Е070H) 

   ᵣẅ  

31 RSV - - Ḧ  
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   ᵣẅ  

30 PD6_IE R/W 0 

PD6ῇ Е 

0Е ῇ   

1Е ῇᶕ  

29 PD5_IE R/W 0 

PD5ῇ Е 

0Е ῇ   

1Е ῇᶕ  

28 PD4_IE R/W 0 

PD4ῇ Е 

0Е ῇ   

1Е ῇᶕ  

27 RF_MOSI_IE R/W 0 

RF_MOSIῇ Е 

0Е ῇ   

1Е ῇᶕ  

26 RF_MISO_IE R/W 0 

RF_MISOῇ Е 

0Е ῇ   

1Е ῇᶕ  

25 RF_CLK_IE R/W 0 

RF_CLKῇ Е 

0Е ῇ   

1Е ῇᶕ  

24 PD0_IE R/W 0 

PD0ῇ Е 

0Е ῇ   

1Е ῇᶕ  

23 RSV - - Ḧ  

22 PC6_IE R/W 1 

PC6ῇ Е 

0Е ῇ   

1Е ῇᶕ  

21 PC5_IE R/W 1 

PC5ῇ Е 

0Е ῇ   

1Е ῇᶕ  

20 PC4_IE R/W 0 

PC4ῇ Е 

0Е ῇ   

1Е ῇᶕ  

19 RSV - - Ḧ  

18 PC2_IE R/W 0 

PC2ῇ Е 

0Е ῇ   

1Е ῇᶕ  

17 PC1_IE R/W 0 

PC1ῇ Е 

0Е ῇ   

1Е ῇᶕ  

16 RSV - - Ḧ  

15 PB7_IE R/W 0 

PB7ῇ Е 

0Е ῇ   

1Е ῇᶕ  

14:13 RSV - - Ḧ  

12 PB4_IE R/W 0 

PB4ῇ Е 

0Е ῇ   

1Е ῇᶕ  

11 PB3_IE R/W 0 

PB3ῇ Е 

0Е ῇ   

1Е ῇᶕ  
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   ᵣẅ  

10 PB2_IE R/W 0 

PB2ῇ Е 

0Е ῇ   

1Е ῇᶕ  

9 PB1_IE R/W 0 

PB1ῇ Е 

0Е ῇ   

1Е ῇᶕ  

8:3 RSV - - Ḧ  

2 PA2_IE R/W 1 

PA2ῇ Е 

0Е ῇ   

1Е ῇᶕ  

1:0 RSV - - Ḧ  

4.6.25 ῇ 1/ PAD_IE1 (ẘ Е074H) 

   ᵣẅ  

6:5 RSV - - Ḧ  

4 PE4_IE R/W 0 

PE4ῇ Е 

0Е ῇ   

1Е ῇᶕ  

3 RSV - - Ḧ  

2 PE2_IE R/W 0 

PE2ῇ Е 

0Е ῇ   

1Е ῇᶕ  

1:0 RSV - - Ḧ  

 

4.6.26 0/ PAD_SR0 (ẘ Е078H) 

   ᵣẅ  

31 RSV - - Ḧ  

30 PD6_SR R/W 1 

PD6 Е 

0Е   

1Еᵤ  

29 PD5_SR R/W 1 

PD5 Е 

0Е   

1Еᵤ  

28 PD4_SR R/W 1 

PD4 Е 

0Е   

1Еᵤ  

27 RF_MOSI_SR R/W 1 

RF_MOSI Е 

0Е   

1Еᵤ  

26 RF_MISO_SR R/W 1 

RF_MISO Е 

0Е   

1Еᵤ  
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   ᵣẅ  

25 RF_CLK_SR R/W 1 

RF_CLK Е 

0Е   

1Еᵤ  

24 PD0_SR R/W 1 

PD0 Е 

0Е   

1Еᵤ  

23 RSV - - Ḧ  

22 PC6_SR R/W 1 

PC6 Е 

0Е   

1Еᵤ  

21 PC5_SR R/W 1 

PC5 Е 

0Е   

1Еᵤ  

20 PC4_SR R/W 1 

PC4 Е 

0Е   

1Еᵤ  

19 RSV - - Ḧ  

18 PC2_SR R/W 1 

PC2 Е 

0Е   

1Еᵤ  

17 PC1_SR R/W 1 

PC1 Е 

0Е   

1Еᵤ  

16 RSV - - Ḧ  

15 PB7_SR R/W 1 

PB7 Е 

0Е   

1Еᵤ  

14:13 RSV - - Ḧ  

12 PB4_SR R/W 1 

PB4 Е 

0Е   

1Еᵤ  

11 PB3_SR R/W 1 

PB3 Е 

0Е   

1Еᵤ  

10 PB2_SR R/W 1 

PB2 Е 

0Е   

1Еᵤ  

9 PB1_SR R/W 1 

PB1 Е 

0Е   

1Еᵤ  

8:3 RSV - - Ḧ  

2 PA2_SR R/W 1 

PA2 Е 

0Е   

1Еᵤ  

1:0 RSV - - Ḧ  
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4.6.27 1/ PAD_SR1 (ẘ Е07CH) 

   ᵣẅ  

6:5 RSV - - Ḧ  

4 PE4_SR R/W 1 

PE4 Е 

0Е   

1Еᵤ  

3 RSV - - Ḧ  

2 PE2_SR R/W 1 

PE2 Е 

0Е   

1Еᵤ  

1:0 RSV - - Ḧ  

4.6.28 IO ┼Ḧ / IOCTRL_PROTECT (ẘ Е080H) 

   ᵣẅ  

31:0 IOCTRL_PROTECT R/W 0 

IO ɼ
PA_SEL/PB_SEL/PC_SEL/PD_SEL/PE_SEL/ 
PAD_ADS/PAD_DR0/PAD_DR1/PAD_PU0/PA
D_PU1/PAD_PD0/PAD_PD1/PAD_OD0/PAD_
OD1/PAD_CS0/PAD_CS1/PAD_IE0/PAD_IE1/

PAD_SR0/PAD_SR1Ḧ ┼ ɼ

 0xA5A5_5A5AЇ ꜠ ֙IO

 ᶕ ɼ IO Ї ᴂ  ᶕ

Ғᴰ ꜠ῗ ɼ װ  Ὶ ẅЇ ῗ

IO  ᶕ ɼ 

IO  ᶕ ɼ 

0Е  ᶕ  

1Е  ᶕ  

 

4.6.29 LVD / LVD_CFG (ẘ Е084H) 

   ᵣẅ  

31:25 RSV - - Ḧ  

24 LVD_LVEN R/W 1 LVD ᶕ ᵣ 

23:16 LVD_FILTER R/W 8ôh20 

LVD ᵣЕ 

0Е LVD 1ү32K ᵤ ╓ 

1Е LVD 2ү32K ᵤ ╓ 

éé 

65535Е LVD 65536ү32K ᵤ

╓ 

15:10 RSV - - Ḧ  

9 LVD_INTR_EN R/W 0 

LVDҲ ᶕ ┼ᵣЕ 

0ЕҒᶕ LVDҲ  

1Еᶕ LVDҲ  
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   ᵣẅ  

8 LVD_RESET_EN R/W 0 

LVDᵣᶕ ┼ᵣЕ 

0ЕҒᶕ LVDᵣ 

1Еᶕ LVDᵣ 

7:4 LVDS R/W 0 

LVD Е 

LVDS LVD point LVDS LVD point 

0000 1.65V 1000 2.45V 

0001 1.75V 1001 2.55V 

0010 1.85V 1010 2.65V 

0011 1.95V 1011 2.75V 

0100 2.05V 1100 2.85V 

0101 2.15V 1101 2.95V 

0110 2.25V 1110 3.05V 

0111 2.35V 1111 3.15V 
 

3 RSV - - Ḧ  

2 LVD_FLAG R 0 

LVD╦ Е 

1Е ╦LVD └ ᵤ Ԑᴌ 

0Е ╦LVD └ ᵤ Ԑᴌ 

1 LVD_INTR R/W 0 

LVDҲ Е 

1Е LVDҲ  

0Е LVDҲ  

 1 0 

0 LVD_EN R/W 0 

LVD ᶕ Е 

0Е  

1Еᶕ  

4.6.30 ᵣ / EXTRST_SEL (ẘ Е090H) 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 RESETN_SEL R/W 0 

ᵣ ɼ

ʉ31:16ʊ 16r  0xA5A5   үbit. 

1Е ᵣḪ ɼ ᵲҿGPIOᶕװ

 

0Е ᵣḪ ɼ 

 

4.6.31 Ẩ / STOPMODE_SEL (ẘ Е094H) 

   ᵣẅ  

31:1 RSV - - Ḧ  
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   ᵣẅ  

0 STOPMODE_SEL R/W 0 

Ẩ ɼ

ʉ31:16ʊ 16r  0xA5A5   ү

bitЕ 

1ЕSTOP modeẨ  

0ЕSTOP modeẨ  

4.6.32 REMAP / REMAP_ADDR (ẘ Е098H) 

   ᵣẅ  

31:3 RSV - - Ḧ  

2 REMAP R 0 

EflashremapᵣЕ 

0ЕEflash ЇBootloader꜠ 

1ЕEflash ЇMain ꜠ 

1 REMAP_IM W 1 

REMAPᵲЇᵜ Ғ ᵣɼ 

0Е eflash  

1ЕeflashҒ  

0 SOFT_RESETN W 1 

ᵣЇ ᵣ 0 Їᴰ֥ ҅ ᴌ ᵣЇ

ᵣCPU AHB/APBҏ IPɼ ҙЇ

eflash Ѓremapҿ1Є 

0Е ᵣ 

1Е Ғ ᵣ 

Е REMAPr ᵣḪ ҿSYSTEM_RESETNЇҒᴰ PRESETnr ᵣ ɼ 

4.6.33 Ҳ / VECTOR_OFFSET (ẘ Е09CH) 

   ᵣẅ  

31:10 VECTOROFFSET R/W 0 
Ҳ ꜗ ᶕ ЇҲ

Ҳ ẅ 

9:1 RSV - - Ḧ  

0 VECTOROFFSET_EN R/W 0 

Ҳ ꜗ ᶕ Е 

0ЕҒᶕ Ҳ ꜗ  

1Еᶕ Ҳ ꜗ  

 

4.6.34 ┼ / HRNG_CR (ẘ Е0A0H) 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 HRNG_EN R/W 0 
1Е ᶕ  

0Е  
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4.6.35 / HRNG_SEED (ẘ Е0A4H) 

   ᵣẅ  

31:0 HRNG_SEED R/W 0  

 

4.6.36 / HRNG_DATA (ẘ Е0A8H) 

   ᵣẅ  

31:0 HRNG_DATA R 32ôhFF00FF ɼ Ї ₴ ẅɼ 

 

4.6.37 LVR┼ / LVR_CFG (ẘ Е0B0H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:4 LVRS R/W 0 

LVR Е 

LVRS LVR point LVRS LVR point 

0000 1.65V 1000 2.45V 

0001 1.75V 1001 2.55V 

0010 1.85V 1010 2.65V 

0011 1.95V 1011 2.75V 

0100 2.05V 1100 2.85V 

0101 2.15V 1101 2.95V 

0110 2.25V 1110 3.05V 

0111 2.35V 1111 3.15V 
 

3:1 RSV - - Ḧ  

0 LVR_EN R/W 1 LVRᶕ Ḫ  

 

4.6.38 VREF┼ / VREF_CFG(ẘ Е0B4H) 

   ᵣẅ  

31:22 RSV - - Ḧ  

21 VREF_LVEN R/W 0 

VREF ᶕ Е 

1Еᶕ VREF  

0Е VREF  
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   ᵣẅ  

20:19 VREF_LVSET R/W 0 

VREF Е 

00ЕVREF ₴ 2ү32K

 

01ЕVREF ₴ 4ү32K

 

10ЕVREF ₴ 8ү32K

 

11ЕVREF ₴ 16ү

32K  

18 VREF_DIV_EN R/W 0 

VREF ᶕ ᵣЕ 

1Еᶕ VREF  

0ЕҒᶕ VREF  

17:13 VREF_DIV_VAL R/W 0 
VREF ⅎ ẅЇVREFᵲ

3M Їה ⅎ └ 

12:11 VREF_VREFOUT_SEL R/W 0 

 VREFOUT ₴ Е 

00ЕVREFOUT = 1.25VЃVDDH> 1.8VЄ 

01ЕVREFOUT = 2VЃVDDH> 2.3vЄ 

10ЕVREFOUT = 2.5VЃVDDH> 2.8VЄ 

10 VREF_EN_TEST R/W 0 

┼Ὺ  VREF Е 

0Е  VREF ɼ 

1Еᶕ  VREF ɼ ₴

bufferҿ ᵣ “ ɼ 
VREFOUT=VREF 

9 VREF_EN_TS R/W 0 

┼ ᴶ Е 

0Еῗ ᴶ  

1Еᶕ ᴶ  

8 VREF_EN_OP_CHOP R/W 0 

┼Ὺ OPA Е 

0Е OPA ꜗ  

1Еᶕ OPA ꜗ  

7 VREF_EN_LOAD R/W 0 

┼ VREFOUT Е 

0Е ꜘ  

1Еᶕ ꜘ  

6 VREF_EN_DEM R/W 0 

┼꜠ ᾣ  (DEM)Е 

0Е  DEM 

1Е  DEM 

5 VREF_EN_BJT_CHOP R/W 0 

┼BJT ꜗ Е 

0Е BJT  

1Еᶕ BJT  

4 VREF_EN R/W 0 

┼VREFOUT₴Е 

0Е VREFOUT₴ 

1Еᶕ VREFOUT₴ 

3:1 VREF_CHOP_OP_SEL R/W 0 

Ὺ OPA Е 

000Е8ⅎ  

001Е16ⅎ  

010Е32ⅎ  

011Е64ⅎ  

10xЕ128ⅎ  

11xЕ256ⅎ  
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   ᵣẅ  

0 VREF_CHOP_BJT_SEL R/W 0 
 BJT  

Ḧ ҿ ẅ0 

 

4.6.39 Ὺ ‼ / VREF_STATUS(ẘ Е0CCH) 

   ᵣẅ  

31:3 RSV - - Ḧ  

2 VREF_INTEN R/W 0 

VREF Ḧ Ҳ ᶕ Е 

1Е ╦  

0Е ╦ ᵤԓ  

1 VREF_CST R 0 

VREF Е 

1Е ╦VREF Ḧ Ԑᴌ  

0Е ╦VREF Ḧ Ԑᴌ  

0 VREF_INTR R/W 0 

VREF Ḧ Ҳ Е 

1ЕVREF Ḧ Ҳ  

0ЕVREF Ḧ Ҳ  

 1 0 
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5 RFЃSub-1GHz Є 

5.1  

RFЃSub-1GHz Є ᵲԓ 200 ~ 960MHz Ὺ ᵤꜗ ɻ ɻ

(G)FSK/OOK ɼῪ ɻ ɻ ɻ ┼

Ї ɻᵤ ᴌ װ ɼ 

RF Ї ꜠ ꜠ ꜗ Ї ᵲЇ ԋ

FECꜗ ɼ MCU SPIRF ┼Ї Ὺ 128 bytesTX/RX FIFOɼ 

5.2 Ӏ  

 ̧ Е200 ~ 960MHz 

 ̧ ┼ Е(G)FSKЇOOK 

 ̧ Е0.1 ~ 300 kbps 

 ̧ NRZɻ ɻ  

 ̧ ꜠ /꜠ ᴶ 

 ̧ RSSIЇ0.5dB  

 ̧ 128-Byte TX/RX FIFO 

 ̧ AGC / AFC 

 ̧ FEC 

 ̧ ᵣɻῗ  

5.3  

5.3.1 Reg00  Address:0x00  Default:0x1D 

    ᵣẅ 

7 RSV R/W - 1ôb0 

6:0 rf_f0[30:24] R/W 

Ḫ f0[30:24]ɼ 

Ḫ rf_freq῎ Е
rf_freq=rf_f0+ch_num*f_step 

rf_f0{Reg00,Reg01,Reg02,Reg03}

Ї ᵣҿMHz, ᵤ20bitҿ Ж 

ch_numReg04Ж 

f_step{Reg05,Reg06,Reg07}

Ї ᵣҿMHzЇᵤ20bitҿ ɼ 

7ôh1D 
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5.3.2 Reg01  Address:0x01  Default:0x78 

    ᵣẅ 

7:0 rf_f0[23:16] R/W Ḫ f0[23:16] 8ôh78 

 

5.3.3 Reg02  Address:0x02  Default:0x00 

    ᵣẅ 

7:0 rf_f0[15:8] R/W Ḫ f0[15:8] 8ôh00 

 

5.3.4 Reg03  Address:0x03  Default:0x00 

    ᵣẅ 

7:0 rf_f0[7:0] R/W Ḫ f0[7:0] 8ôh00 

 

5.3.5 Reg04  Address:0x04  Default:0x00 

    ᵣẅ 

7:0 ch_num R/W Ḫ ch_num, Reg00 8ôh00 

 

5.3.6 Reg05  Address:0x05  Default:0x03 

    ᵣẅ 

7:0 f_step[23:16] R/W 
Ḫ f_step[23:16]Ї ᵣҿMHzЇ

ᵤ20bitҿ Ї Reg00 
8ôh03 

 

5.3.7 Reg06  Address:0x06  Default:0x33 

    ᵣẅ 

7:0 f_step[15:8] R/W Ḫ f_step[15:8]Ї Reg00 8ôh33 

 

5.3.8 Reg07  Address:0x07  Default:0x33 

    ᵣẅ 

7:0 f_step[7:0] R/W Ḫ f_step[7:0]Ї Reg00 8ôh33 
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5.3.9 Reg08  Address:0x08  Default:0x10 

    ᵣẅ 

7 RSV R/W - 1ôb0 

6:0 ref_freq[30:24] R/W 

Ѓ Є Їref_freq

{Reg08[6:0],Reg09,Reg0A,Reg0B}Ї

ᵣҿMHzЇᵤ24bitҿ ⅎɼ 

7ôh10 

 

5.3.10 Reg09  Address:0x09  Default:0x00 

    ᵣẅ 

7:0 ref_freq[23:16] R/W Reg08 8ôh00 

5.3.11 Reg0A  Address:0x0A  Default:0x00 

    ᵣẅ 

7:0 ref_freq[15:8] R/W Reg08 8ôh00 

 

5.3.12 Reg0B  Address:0x0B  Default:0x00 

    ᵣẅ 

7:0 ref_freq[7:0] R/W Reg08 8ôh00 

 

5.3.13 Reg0C  Address:0x0C  Default:0x50 

    ᵣẅ 

7:0 tx_preamble_len R/W Preamble Ї ᵣ  8ôh50 

 

5.3.14 Reg0D  Address:0x0D  Default:0x30 

    ᵣẅ 

7 payload_bit_order R/W 

Payload bit Е 

0ЕLSB ur ╦ 

1ЕMSB r ╦ 

1ôb0 

6 mancester_inv R/W 

Е 

0Еҏ ҿ 1ЇҐ ҿ 0 

1ЕҐ ҿ 1Їҏ ҿ 0 

1ôb0 

5 syncword_en R/W 

Syncwordᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

4 preamble_en R/W 

Preamble╦ ᶕ Е 

0Еdisable 

1Еenable 

1ôb1 
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    ᵣẅ 

3:2 pkt_enc_type R/W 

Е 

00ЕNRZ  

01Е  

10Е  

11Е֢  

2ôb00 

1:0 fec_type R/W 

FEC Е 

00ЕNO FEC 

01Е1/3 FEC 

10Е2/3 FEC 

11Е1/2 FEC 

2ôb00 

 

5.3.15 Reg0E  Address:0x0E  Default:0x32 

    ᵣẅ 

7 length_byte_swap R/W 

┼ ҿҩү Ї ᵤ

Е 

0Еᵤ ╦ 

1Е ╦ 

1ôb0 

6 Length_sel R/W 

┼ Е 

0Е1  

1Е2  

1ôb0 

5 crc_en R/W 

CRCᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

4 scramble_en R/W 

Ѓ Єᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

3 fifo_share_en R/W 

FIFOΐ֩ Е 

0ЕRX TX 128 FIFO 

1ЕRX TXΐ 256 FIFO 

1ôb0 

2 direct_mode R/W 

ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

1:0 packet_mode R/W 

┼ Е 

00Е 0Ї TX FIFOҲ Ї

  ת ₴  

01Е 1Ї ┼  

10Е 2ЇTX FIFOҲ 1ү 2ү

ᵲҿ  

11Е 3Ї length, address, seqnum

 

2ôb10 
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5.3.16 Reg10  Address:0x10  Default:0x40 

    ᵣẅ 

7:4 retx_times R/W 
Auto ACKᶕ Ї └ ACK

꜠  
4ôh4 

3 rssi_val_sel R/W 

RSSIЇ Ὺ Е 

0Е RSSIẅ 

1Е Ḫ ẅ 

1ôb0 

2 preamble_int_en R/W 

PreambleЃ╦ Є Ҳ ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

1 syncword_int_en R/W 

SyncwordЃ Є Ҳ ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

0 int_pulse_sel R/W 

Ҳ Ḫ Е 

0Е Ҳ  

1Е “Ҳ Ѓ1ɛsЄ 

1ôb0 

5.3.17 Reg11  Address:0x11  Default:0x00 

    ᵣẅ 

7 int_polarity R/W 

Ҳ Ḫ Е 

0Еhigh active 

1Еlow active 

1ôb0 

6 int_flag_clr R/W  ó1ôҲ  1ôb0 

5 miso_tri_opt R/W 

spi ᵲ Їspi_misoЕ 

0Е  

1Е ₴ 

1ôb0 

4:3 RSV R/W - 2ôb00 

2:0 brclk_sel R/W 

GPIO brclk₴ Е 

000Еrx_clk bit rate 

001Еxtal_clk  

010Еxtal_clk/8 

011Еxtal_clk/16 

100Е  

101Еtx_clk bit rate 

110ЕῪ RC32K  

111ЕADC_clk 

3ôb000 

 

5.3.18 Reg1B  Address:0x1B  Default:0x89 

    ᵣẅ 

7 RSV R/W - 1ôb1 
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    ᵣẅ 

6:4 buck_imax R/W 

BUCK ẅ Е 

000Е80mA 

001Е110mA 

010Е140 mA 

011Е170 mA 

100Е200mA 

101Е230mA 

110Е260mA 

111Е290mA 

3ôb000 

3:2 buck_vadj R/W 

BUCK₴ Е 

00Е1.4V 

01Е1.5V 

10Е1.6V 

11Е1.7V 

2ôb10 

1 buck_bp R/W 

BUCK Е 

0Еdisable 

1Еenable 

1ôb0 

0 buck_en R/W 

BUCKᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

5.3.19 Reg1D  Address:0x1D  Default:0x80 

    ᵣẅ 

7:6 vdddig R/W 

LDO₴ Е 

00Е0.8V 

01Е1.0V 

10Е1.2V 

11Е1.4V 

2ôb10 

5:0 RSV R/W - 6ôh00 

 

5.3.20 Reg20  Address:0x20  Default:0x50 

    ᵣẅ 

7:6 frequency_band R/W 

ᵲ Е 

00Е800MHz~1GHz 

01Е400MHz~500MHz 

10Е267MHz~350MHz 

11Е200MHz~250MHz 

2ôb01 

5:0 RSV R/W - 6ôh10 

 

5.3.21 Reg21  Address:0x21  Default:0x60 

    ᵣẅ 

7 RSV R/W - 1ôb0 
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    ᵣẅ 

6 pa_ramp_en R/W 

PA RAMP ᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

5:0 pa_bias R/W 

PA_bias ┼Е 

000000Е  

éé 

111111Е  

6ôh20 

 

5.3.22 Reg27  Address:0x27  Default:0x60 

    ᵣẅ 

7 RSV R/W - 1ôb0 

6 pa_drvh R/W 

PA╦ ꜠ Е 

0Еlow 

1Еhigh 

1ôb1 

5:0 pa_gain R/W PA ┼ 6ôh20 

 

5.3.23 Reg28  Address:0x28  Default:0x19 

    ᵣẅ 

7 rssi_Reg_clr R/W  ó1ô RSSI 1ôb0 

6 rssi_sel R/W 

└ RSSIẅЕ 

0Еdisable 

1Еenable 

1ôb0 

5 rx_rssi_thr_en R/W 

≡ RSSIЇ └╦ RSSI

ᵤԓ RSSI ẅЃReg2C)Їᴰ

ᵣ Е 

0Еdisable 

1Еenable 

1ôb0 

4 agc_en R/W 

AGCᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

3:0 RSV R/W - 4ôh9 

 

5.3.24 Reg2B  Address:0x2B  Default:0xFF 

    ᵣẅ 

7:6 RSV R/W - 2ôb11 

5:4 rxfe_gn R/W rxfe ┼ 2ôb11 

3:2 filter_gn R/W Filter┼ 2ôb11 

1:0 pga_gn R/W PGA ┼ 2ôb11 
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5.3.25 Reg2C  Address:0x2C  Default:0xFF 

    ᵣẅ 

7:0 rx_rssi_thr R/W RSSI ẅЇ Reg28[5] 8ôhFF 

 

5.3.26 Reg2D  Address:0x2D  Default:0x10 

    ᵣẅ 

7 cw_mode R/W 

Е 

0Еdisable 

1Еenable 

1ôb0 

6:4 RSV R/W - 3ôb001 

3 ook_en R/W 

┼ Е 

0ЕFSK 

1ЕOOK 

1ôb0 

2:0 RSV R/W - 3ôb000 

 

5.3.27 Reg30  Address:0x30  Default:0x80 

    ᵣẅ 

7 sel_gau_o R/W 

ᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

6:4 RSV R/W - 3'b000 

3:0 dev_set[11:8] R/W ┼ ẘdev_set4r  4ôh0 

 

5.3.28 Reg31  Address:0x31  Default:0x66 

    ᵣẅ 

7:0 dev_set[7:0] R/W 

┼ ẘ
dev_set[11:0]={Reg30[3:0],Reg31[7:0} 

ᶡЕ ẘҿ 25KHz0.025MHzЇ∑
dev_set = 0.025*4096 

8'h66 

 

5.3.29 Reg37  Address:0x37  Default:0x06 

    ᵣẅ 

7:0 csrst_len R/W 

ịꜗ ᶕ Ї └Ḫ

└Reg37*4ү╦ Ї∑ ҿ └

Preamble 

8'h06 
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5.3.30 Reg38  Address:0x38  Default:0x91 

    ᵣẅ 

7:5 RSV R/W - 3ôb100 

4 demod_comp_en R/W 

ẘ ịЕ 

0Еdisable 

1Еenable 

1ôb1 

3:0 RSV R/W - 4ôh1 

 

5.3.31 Reg44  Address:0x44  Default:0x05 

    ᵣẅ 

7:6 RSV R/W - 2ób00 

5 wor_on R/W 

꜠ ꜗ Ї RC32K

ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

4 wor_txrx_sel R/W 

꜠  Еת

0ЕRX 

1ЕTX 

1ôb0 

3:0 worclk_sel R/W 

꜠ ꜗ ⅎ Е 

0000Е32k 

0001Е32k/2 

0010Е32k/4 

--- 

1111Е32k/32768 

4ôh5 

5.3.32 Reg45  Address:0x45  Default:0x00 

    ᵣẅ 

7:0 wor_timer[15:8] R/W wor timer8r Ї Reg46 8'h00 

 

5.3.33 Reg46  Address:0x46  Default:0x60 

    ᵣẅ 

7:0 wor_timer[7:0] R/W 

wor_timerᵤ 8r Ї

wor_time={Reg45,Reg46}ҿ ꜠

Ї ᵲ  

8ôh60 

 

5.3.34 Reg47  Address:0x47  Default:0x00 

    ᵣẅ 

7:0 wor_rt_timer[15:8] R/W wor_rt_timer8r Ї Reg48 8ôh00 
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5.3.35 Reg48  Address:0x48  Default:0x3C 

    ᵣẅ 

7:0 wor_rt_timer[7:0] R/W 

wor_rt_timerᵤ 8r Ї

wor_rt_timer={Reg47,Reg48}ҿ

ᵲ  

8ôh3C 

5.3.36 Reg4B  Address:0x4B  Default:0x45 

    ᵣẅ 

7:6 rc32k_std[9:8] R/W RC32K‼ẅ 2'b01 

5 rc32k_cal_en R/W 

RC32K‼ꜗ ᶕ Е 

0Еdisable 

1Еenable 

1'b0 

4:0 RSV R/W - 5'h05 

 

5.3.37 Reg4C  Address:0x4C  Default:0xF4 

    ᵣẅ 

7:0 rc32k_std[7:0] R/W RC32K‼ẅ 8'hF4 

 

5.3.38 Reg4D  Address:0x4D  Default:0x10 

    ᵣẅ 

7 nirq_dir R/W 

nIRQ_flag IOЕ 

0Еoutput 

1Еinput 

1'b0 

6 gpio_dir[0] R/W 

gpio[0] Е 

0Еoutput 

1Еinput 

1'b0 

5 RSV - Ḧ  1'b0 

4 gpio_dir[2] R/W 

gpio[2] Ї ᵣ ῇꜗ Е 

0Еoutput 

1Еinput 

1'b1 
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    ᵣẅ 

3:0 nirq_sel R/W 

nIRQ ₴ꜗ Е 

0x0Еpkt_flagЃ Ҳ

pkt_int, ╦ Ҳ preamble_int, 

Ҳ syncword_intЄ 

0x1Еpkt_int 

0x2Еpreamble_int 

0x3Еsyncword_int 

0x4Еfifo_flag 

0x5ЕbrclkЃ Reg11[2:0]Є 

0x6Еrxdata 

0x7Еtxdata 

0x8Еtr_switch 

0x9Еtr_switch 

0xaЕrxdata 

0xbЕtxdata 

0xcЕwor_event 

0xdЕ  

others: ᵤ  

4'h0 

 

5.3.39 Reg4E  Address:0x4E  Default:0x45 

    ᵣẅ 

7:4 gpio_0_sel R/W gpio[0]₴ꜗ Ї Reg4D[3:0] 4'h4 

3:0 RSV - Ḧ  4'h5 

 

5.3.40 Reg4F  Address:0x4F  Default:0x67 

    ᵣẅ 

7:4 gpio_2_sel R/W gpio[2]₴ꜗ Ї Reg4D[3:0] 4'h6 

3:0 RSV - Ḧ  4'h7 

 

5.3.41 Reg50  Address:0x50  Default:0x00 

    ᵣẅ 

7:0 rx_fifo_wr_ptr R/W RX FIFO  Ї 0x80  8ôh00 

 

5.3.42 Reg51  Address:0x51  Default:0x00 

    ᵣẅ 

7:0 rx_fifo_rd_ptr R/W RX FIFOЇ 0x80  8ôh00 
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5.3.43 Reg52  Address:0x52  Default:0x00 

    ᵣẅ 

7:0 rx_fifo_data R/W RX FIFO  8ôh00 

 

5.3.44 Reg53  Address:0x53  Default:0x00 

    ᵣẅ 

7:0 tx_fifo_wr_ptr R/W TX FIFO  Ї 0x80  8ôh00 

 

5.3.45 Reg54  Address:0x54  Default:0x00 

    ᵣẅ 

7:0 tx_fifo_rd_ptr R/W TX FIFOЇ 0x80  8ôh00 

 

5.3.46 Reg55  Address:0x55  Default:0x00 

    ᵣẅ 

7:0 tx_fifo_data R/W TX FIFO  8ôh00 

 

5.3.47 Reg56  Address:0x56  Default:0xB7 

    ᵣẅ 

7:0 delta_rssi R/W RSSI ẘ  8ôhB7 

 

5.3.48 Reg57  Address:0x57  Default:0x00 

    ᵣẅ 

7:2 RSV R/W - 6ôh00 

1 crc_err_st R/W 

CRC Ї Е 

0Е Ї ₴

₴ Ҳ CRC  

1Еҧ ῇ  

1'b0 

0 RSV R/W - 1'b0 

5.3.49 Reg58  Address:0x58  Default:0x00 

    ᵣẅ 

7:5 RSV R/W - 3ôb000 
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    ᵣẅ 

4:3 direct_txdata_sel R/W 

direct modeЇTX Е 

00ЕnIRQ  

01Еgpio[0] 

1xЕgpio[1] 

2ôb00 

2:0 RSV R/W - 3ôb000 

 

5.3.50 Reg5A  Address:0x5A  Default:0x0F 

    ᵣẅ 

7:4 RSV R/W - 4ôh0 

3:1 wor_ext_mode R/W 

꜠ Ґ Ґװ└ Ḫ ꜠

₴ᴧ Ѓ ꜗ Reg5A[0]ᶕ Є 

100Е RSSI  

010Е Syncword 

001Е Preamble 

3ôb111 

0 wor_ext_en R/W 

wor_ext_modeᶕ Е 

0Еdisable 

1Еenable 

1ôb1 

 

5.3.51 Reg5D  Address:0x5D  Default:0x00 

    ᵣẅ 

7 nrst_sel R/W 

nRST ꜗ Е 

0ЕnRST 

1ЕGPIO2 

1ôb0 

6 pull_up_en R/W 

nRST  Pull-UPᶕ Е 

0Еenable  

1Еdisable 

1ôb0 

5:0 RSV R/W - 5ôh00 

5.3.52 Reg60  Address:0x60  Default:0x80 

    ᵣẅ 

7:0 command R/W 

0x80ЕIDLE command 

0x40ЕTX Command 

0x20ЕRX command 

0x05ЕStandBy command 

0x06ЕReset commandЇ ᾨᶕ
RegA3[7] 

0x07Еwor command꜠  

0x10ЕFS command 

8ôh80 

 
 



UM2080F32ῳ  RFЃSub-1GHz Є 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 65 

5.3.53 Reg61  Address:0x61  Default:0x00 

    ᵣẅ 

7 syncword_rec R └ Syncword 1ôb0 

6 preamble_rec R └ Preamble 1ôb0 

5 crc_error R CRC  1ôb0 

4 pkt_flag R pkt_flag 1ôb0 

3 fifo_flag R fifo_flag 1ôb0 

2:0 RSV R - 3ôb000 

 

5.3.54 Reg64  Address:0x64  Default:0x00 

    ᵣẅ 

7:0 rssi R ₴ ẅҿ RSSI ẅ 8ôh00 

5.3.55 Reg66  Address:0x66  Default:0x37 

    ᵣẅ 

7 rc32k_cal_done R RC32k‼  1ôb0 

6:0 rc32k_ftrim R RC32K‼ trimmingẅ 7ôh37 

 

5.3.56 Reg67  Address:0x67  Default:0x80 

    ᵣẅ 

7 st_idle R IDLE  1ôb1 

6 st_tx R  1ôb0 

5 st_rx R  1ôb0 

4 st_fson R  1ôb0 

3:0 RSV R - 4ôh0 

 

5.3.57 Reg68  Address:0x68  Default:0x00 

    ᵣẅ 

7:2 RSV R - 6ôh0 

1 m3_seqnum_ok R 3 Ї seqnum  1ôb0 

0 m3_addr_comp_ok R 3 Ї address  1ôb0 

 

5.3.58 Reg69  Address:0x69  Default:0x00 

    ᵣẅ 

7:0 m3_rx_fcs2_value R 3 Ї FCS2  8'h00 
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5.3.59 Reg6A  Address:0x6A  Default:0x00 

    ᵣẅ 

7:0 m3_rx_payload_len[7:0] R 3 Ї length 8'h00 

 

5.3.60 Reg6B  Address:0x6B  Default:0x00 

    ᵣẅ 

7:0 m3_rx_payload_len[15:8] R 3 Ї length 8'h00 

 

5.3.61 Reg6C  Address:0x6C  Default:0x00 

    ᵣẅ 

7:0 m3_rx_addr[7:0] R 3 Ї address 8'h00 

 

5.3.62 Reg6D  Address:0x6D  Default:0x00 

    ᵣẅ 

7:0 m3_rx_addr[15:8] R 3 Ї address 8'h00 

 

5.3.63 Reg6E  Address:0x6E  Default:0x00 

    ᵣẅ 

7:0 m3_rx_addr[23:16] R 3 Ї address 8'h00 

 

5.3.64 Reg6F  Address:0x6F  Default:0x00 

    ᵣẅ 

7:0 m3_rx_addr[31:24] R 3 Ї  8'h00 

 

5.3.65 Reg70  Address:0x70  Default:0xFF 

    ᵣẅ 

7:0 scramble_init_val[7:0] R/W scramble√ ẅ 8ôhFF 

5.3.66 Reg71  Address:0x71  Default:0x09 

    ᵣẅ 

7 RSV R/W - 1ôb0 
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    ᵣẅ 

6 srcamble_len R/W 

ᵀ Е 

0ЕPN9 

1ЕPN7 

1ôb0 

5 scramble_msb R/W 

ᾨ ₴ ᵣ Е 

0ЕD0 

1ЕD8 D6ЇReg71[6]ҿ1 D6Ї

∑ D8 

1ôb0 

4 scramble_type R/W 

ᵀ ֥ Е 

0Е ₴  

1Е ῇ  

1ôb0 

3:1 scramble_poly R/W  3ôb100 

0 scramble_init_val[8] R/W scramble √ ẅ ᵣ 1ôb1 

5.3.67 Reg72  Address:0x72  Default:0x01 

    ᵣẅ 

7:5 RSV R/W - 3ôb000 

4:0 sync_thres R/W ᾡ ᵣ  5'h01 

 

5.3.68 Reg73  Address:0x73  Default:0x55 

    ᵣẅ 

7:0 preamble_val R/W ╦ ᶕ  8ôh55 

 

5.3.69 Reg74  Address:0x74  Default:0x03 

    ᵣẅ 

7 auto_ack R/W 

auto_ackᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

6 ack_payload_en R/W 

ACK payload Е 

0Еdisable 

1Еenable 

1ôb0 

5 cont_rx_en R/W 

┼ Е 

0Е ₴ ῇ

IDLE  

1Е ῴ ῇ

 

1ôb0 

4 sync_man_en R/W 

ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

3 sync_bit_order R/W 

bitЕ 

0Е ᵤᵣ  

1Е ᵣMSB 

1ôb0 



UM2080F32ῳ  RFЃSub-1GHz Є 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 68 

    ᵣẅ 

2:0 sync_len R/W 

Е 

000Е{sync_id_1} 

001Е{sync_id_1, sync_id_2} 

010Е{sync_id_1, sync_id_2, sync_id_3} 

011Е{sync_id_1, sync_id_2, sync_id_3, 
sync_id_4} 

100Е{sync_id_1, sync_id_2, sync_id_3, 
sync_id_4, sync_id_5} 

101Е{sync_id_1, sync_id_2, sync_id_3, 
sync_id_4, sync_id_5, sync_id_6} 

110Е{sync_id_1, sync_id_2, sync_id_3, 
sync_id_4, sync_id_5, sync_id_6, 
sync_id_7} 

111Е{sync_id_1, sync_id_2, sync_id_3, 
sync_id_4, sync_id_5, sync_id_6, 
sync_id_7, sync_id_8} 

3ôb011 

 

5.3.70 Reg75  Address:0x75  Default:0xA7 

    ᵣẅ 

7:0 sync_id_1 R/W 1 8ôhA7 

 

5.3.71 Reg76  Address:0x76  Default:0xA7 

    ᵣẅ 

7:0 sync_id_2 R/W 2 8ôhA7 

 

5.3.72 Reg77  Address:0x77  Default:0x98 

    ᵣẅ 

7:0 sync_id_3 R/W 3 8ôh98 

 

5.3.73 Reg78  Address:0x78  Default:0xF3 

    ᵣẅ 

7:0 sync_id_4 R/W 4 8ôhF3 

 

5.3.74 Reg79  Address:0x79  Default:0x98 

    ᵣẅ 

7:0 sync_id_5 R/W 5 8ôh98 
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5.3.75 Reg7A  Address:0x7A  Default:0xF3 

    ᵣẅ 

7:0 sync_id_6 R/W 6 8ôhF3 

 

5.3.76 Reg7B  Address:0x7B  Default:0x98 

    ᵣẅ 

7:0 sync_id_7 R/W 7 8ôh98 

 

5.3.77 Reg7C  Address:0x7C  Default:0xF3 

    ᵣẅ 

7:0 sync_id_8 R/W 8 8'h F3 

 

5.3.78 Reg7D  Address:0x7D  Default:0x0E 

    ᵣẅ 

7:0 payload_len[7:0] R/W 
payloadЇ 1

3  
8ôh0E 

5.3.79 Reg7E  Address:0x7E  Default:0x00 

    ᵣẅ 

7:0 payload_len[15:8] R/W 
payloadЇ 1

3  
8ôh00 

 

5.3.80 Reg7F  Address:0x7F  Default:0x00 

    ᵣẅ 

7:1 RSV R/W - 7ôh0 

0 page_sel R/W 

Е 

0ЕReg00~Reg7e 

1ЕReg80~Regfe 

1ôb0 

5.3.81 Reg80  Address:0x80  Default:0x1D 

    ᵣẅ 

7:6 RSV R/W - 2ôb00 

5 m3_length_en R/W 

3 Ї ┼Е 

0Еdisable 

1Еenable 

1ôb 0 
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    ᵣẅ 

4 m3_crc_sel R/W 

3 ЇCRC Е 

0ЕAll payload 

1Е׃FIFOҲ  

1ôb 1 

3:0 m3_ack_node_ctrl R/W 

3ҙAUTO_ACKꜗ Ї

ACK ┼Е 

[3]Еҿó1ôᶕ └  

[2]Еҿó1ôᶕ └  

[1]Еҿó1ôᶕ └ seqnum 

[0]Еҿó1ôᶕ └ FCS2  

4ôhD 

 

5.3.82 Reg81  Address:0x81  Default:0x78 

    ᵣẅ 

7:6 RSV R/W - 2ôb 01 

5:4 m3_addr_size R/W 

3 Ї Е 

00Е1  

01Е2  

10Е3  

11Е4  

2ôb 11 

3 RSV R/W - 1ôb 1 

2 m3_addr_split_mode R/W 

3 Ї ⅎҿ

Ї ACKЇ └

ᵣ ԝ  

0ЕҒԝ  

1Еԝ  

1ôb 0 

1 m3_addr_pos_sel R/W 

3 Ї ᵣ Е 

0ЕaddresslengthӐ  

1ЕaddresslengthӐ╦ 

1ôb 0 

0 m3_addr_en R/W 

3 Ї ┼Е 

0Еdisable 

1Еenable 

1ôb 0 

 

5.3.83 Reg82  Address:0x82  Default:0x00 

    ᵣẅ 

7:0 m3_addr_val[7:0] R/W 3 Ї ẅ 8ôh00 

5.3.84 Reg83  Address:0x83  Default:0x00 

    ᵣẅ 

7:0 m3_addr_val[15:8] R/W 3 Ї ẅ 8ôh00 
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5.3.85 Reg84  Address:0x84  Default:0x00 

    ᵣẅ 

7:0 m3_addr_val[23:16] R/W 3 Ї ẅ 8ôh00 

 

5.3.86 Reg85  Address:0x85  Default:0x03 

    ᵣẅ 

7:0 m3_addr_val[31:24] R/W 3 Ї ẅ 8ôh03 

 

5.3.87 Reg86  Address:0x86  Default:0x33 

    ᵣẅ 

7:0 m3_addr_bit_mask[7:0] R/W 
3 Ї Їmaskҿó1ô

ᵣҒᵲ  
8ôh33 

 

5.3.88 Reg87  Address:0x87  Default:0x33 

    ᵣẅ 

7:0 m3_addr_bit_mask[15:8] R/W 
3 Ї Їmaskҿó1ô

ᵣҒᵲ  
8ôh33 

 

5.3.89 Reg88  Address:0x88  Default:0x10 

    ᵣẅ 

7:0 m3_addr_bit_mask[23:16] R/W 
3 Ї Їmaskҿ

ó1ô ᵣҒᵲ  
8ôh10 

 

5.3.90 Reg89  Address:0x89  Default:0x00 

    ᵣẅ 

7:0 m3_addr_bit_mask[31:24] R/W 
3 Ї Їmaskҿ

ó1ô ᵣҒᵲ  
8ôh00 

 

5.3.91 Reg8A  Address:0x8A  Default:0x00 

    ᵣẅ 

7:6 RSV R/W - 2ôb00 

5 m3_seqnum_auto_inc R/W 

3 Їseqnum Е 

0Еseqnum {Reg8C,Reg8B}  

1Е Ὺ seqnum ꜠ꜘ1 

1ôb0 
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    ᵣẅ 

4 m3_seqnum_en R/W 

3 Їseqnumᶕ Е 

0Еdisable 

1Еenable 

1ôb 0 

3 m3_seqnum_bit_size R/W 

3 Їseqnum Е 

0Е8bit 

1Е16bit 

1ôb 0 

2:0 RSV R/W - 3ôb 000 

 

5.3.92 Reg8B  Address:0x8B  Default:0x00 

    ᵣẅ 

7:0 seqnum_Reg[7:0] R/W 3 Їseqnumẅ 8ôh00 

 

5.3.93 Reg8C  Address:0x8C  Default:0x50 

    ᵣẅ 

7:0 seqnum_Reg[15:8] R/W 3 Їseqnumẅ 8ôh50 

 

5.3.94 Reg8D  Address:0x8D  Default:0x30 

    ᵣẅ 

7:1 RSV R/W - 7ôh30 

0 m3_fcs2_en R/W 

3 ЇFCS2 ᶕ Е 

0Еdisable 

1Еenable 

1ôb0 

 

5.3.95 Reg8E  Address:0x8E  Default:0x32 

    ᵣẅ 

7 m3_fcs2_val R/W 3 ЇACK request 1ôb0 

6:0 RSV R/W - 7ôh32 

 

5.3.96 Reg94  Address:0x94  Default:0x08 

    ᵣẅ 

7:5 RSV R/W - 3ôb000 

4 crc_bit_order R/W 

CRC bit Е 

0ЕLSB 

1ЕMSB 

1'b0 

3 crc_inv R/W 

CRC bit Е 

0Еdisable 

1Еenable 

1'b1 
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    ᵣẅ 

2 crc_man_en R/W 

CRC ᶕ Е 

0Еdisable 

1Еenable 

1'b0 

1:0 crc_len R/W 

CRC Е 

00Е8r  

01Е16r  

10Е24r  

11Е32r  

2'b00 

 

5.3.97 Reg95  Address:0x95  Default:0x20 

    ᵣẅ 

7:0 crc_poly[7:0и R/W CRC  8ôh20 

 

5.3.98 Reg96  Address:0x96  Default:0x26 

    ᵣẅ 

7:0 crc_poly[15:8и R/W CRC  8ôh26 

 

5.3.99 Reg97  Address:0x97  Default:0x1F 

    ᵣẅ 

7:0 crc_poly[23:16и R/W CRC  8ôh1F 

5.3.100 Reg98  Address:0x98  Default:0x68 

    ᵣẅ 

7:0 crc_poly[31:24и R/W CRC  8ôh68 

 

5.3.101 Reg99  Address:0x99  Default:0x04 

    ᵣẅ 

7:0 crc_init_val[7:0] R/W CRC ᵣ √ ẅ 8ôh04 

 

5.3.102 Reg9A  Address:0x9A  Default:0xAE 

    ᵣẅ 

7:0 crc_init_val[15:8] R/W CRC ᵣ √ ẅ 8ôhAE 
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5.3.103 Reg9B  Address:0x9B  Default:0x89 

    ᵣẅ 

7:0 crc_init_val[23:16] R/W CRC ᵣ √ ẅ 8ôh89 

 

5.3.104 Reg9C  Address:0x9C  Default:0x84 

    ᵣẅ 

7:0 crc_init_val[31:24] R/W CRC ᵣ √ ẅ 8ôh84 

 

5.3.105 Reg9D  Address:0x9D  Default:0x03 

    ᵣẅ 

7 tx_data_inv R/W bit  1ôb0 

6 rx_data_inv R/W ₴ bit  1ôb0 

5 auto_det_tx_chl R/W 

╦ Ḫ RSSIЕ 

0Еdisable 

1Еenable 

1ôb0 

4 auto_det_tx_mode R/W 

Ḫ Е 

0Е ҙḪ ד Ї ₴

Ї  

1Е Ї └ ꜗ 

1ôb0 

3:0 auto_det_times R/W ╦ Ḫ  4ôh3 

 

5.3.106 Reg9E  Address:0x9E  Default:0x80 

    ᵣẅ 

7:0 chl_busy_thr R/W ╦ Ḫ ẅ 8ôh80 

 

5.3.107 Reg9F  Address:0x9F  Default:0x26 

    ᵣẅ 

7:6 RSV R/W - 2'b00 

5:0 fifo_empty_thr R/W 
TX FIFOЇFIFO ᵤԓ ẅ

fifo_flagó1ô 
6'h26 

 

5.3.108 RegA0  Address:0xA0  Default:0x50 

    ᵣẅ 

7:6 RSV R/W - 2'b00 

5:0 fifo_full_thr R/W 
RX FIFOЇRX FIFOԓ

ẅ fifo_flagó1ô 
6'h50 
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5.3.109 RegA3  Address:0xA3  Default:0x42 

    ᵣẅ 

7 srst_cmd_enable R/W 

Reset Command ᶕ Е 

0Еdisable 

1Еenable 

1'b0 

6 RSV R/W - 1'b1 

5:0 auto_ack_wait_time R/W 

auto ackꜗ Ї

ACK Ї ᴰ

 

6'h02 

5.3.110 RegE0  Address:0xE0  Default:0x80 

    ᵣẅ 

7:0 rx_seqnum_val[7:0] R 3 Ї seqnum 8ôh80 

5.3.111 RegE1  Address:0xE1  Default:0x00 

    ᵣẅ 

7:0 rx_seqnum_val[15:8] R 3 Ї seqnum 8ôh00 

5.3.112 RegE2  Address:0xE2  Default:0x01 

    ᵣẅ 

7:0 seqnum_cnt[7:0] R seqnum_cnt 8ôh01 

5.3.113 RegE3  Address:0xE3  Default:0x40 

 

5.4 ꜗ  

RF sub-GHz ɼ OOKЇ2-(G)FSK┼ Ї Direct

Packet Ї ‼ SPI ӎҎ SPI ɼ 

5.4.1  

RFῪ ԋᵤꜗ ɻ ᵤҲ ɼ └ Ḫ ᵤ

Ӑ Ї ֢ Ґ Ҳ ɼI/Qҩ Ҳ Ḫ ҅ ᵤ ЃLPFЄɻ

ЃPGAЄ └ Ї ADC └ ɼ 

└ Ḫ ἥ ┼ɻҲ ɻ OOK/(G)FSKɼ

    ᵣẅ 

7:0 seqnum_cnt[15:8] R seqnum_cnt 8ôh40 
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Ґ װ GPIO ₴ЇӤ װ Ґ SPIהῪ FIFOҲ ɼ 

5.4.1  

RF ԓ ┼ ɼῪ ꜗ װ ₴

+18dBmꜗ Ї ₴ꜗ װ -20dBm+18dBm Ὺ Ї ҿ1dBɼ (G)FSK

ҐЇ Ӑ ῴ ῇ ┼Їᶕ ҿ Ҳɼҿԋ ᵤ

PA ῗ Ҳ ╓Ї ╣ VCO ЇPA ₴ꜗ ῇԋ

┼ЃPA RampЄɼ 

5.4.2  

RFῪ ԋ Sigma-Deltaⅎ Ї 200 ~ 960MHzῪ֥

‼ ɼ װ ҩ Е 

1ɻ Е ҐЇ ẅ  ῇ ɼ 

2ɻ ɼ ҐЇ װ ῎Ґװ Е 

Fc=F0+N*Fstep 
ῚҲЇF0ɻN Fstep װ ɼ 

 ̧ F0 {Reg00[6:0],Reg01,Reg02,Reg03}ΐ 31bitЇ 11r Їᵤ 20r Ї

ᵣҿMHzɼ 

 ̧ Nҿ Reg04ɼ 

 ̧ Fstep{Reg05,Reg06,Reg07}Їᵤ20bitҿ Ї ᵣҿMHzɼ 

Fc=433.92MHzЇ װ F0 = 433.92ЇN = 0ЇFstep = 0ɼ  ῇװҐ ẅЕ 

Reg00=0x1B 

Reg01=0x1E 

Reg02=0xB8 

Reg03=0x51 

Reg04=0x00 

Reg05=0x00 

Reg06=0x00 

Reg07=0x00 

5.4.3 AGC 

RF ԋAGCꜗ ЇMixerɻLPFɻPGA AGC ɼAGC

┼ Ї AGC ┼ ЇRF ɻ װ

└ ᶉ ɼ 
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5.4.4  RSSI 

RFῪ ῇḪ ЃRSSIЄꜗ װ └ Ḫ ᵆɼRSSI

RX Ґ Ї └ Ḫ Ὺ Ḫ ɼ 

RFῪ Ḫ Ї ԓ ADC Ḫ RSSI_RAWЇ AGCЃ

꜠ ┼Єᶕ Їᶕ RSSI_RAWẅ ꜠ Ї ꜠ ₴RF ῇ

RSSIЃḪ ЄẅɼӤ ᶕװ RSSI_RAWẅ ꜠ ЃAGCῗ Є Ї

ẅ RSSIɼRSSI_RAWẅ ꜠ RSSIẅ הװ Reg64ɼ 

5.4.4.1 RSSIῗ  

RSSIῗ Ґ Е 

 5-1ЕRSSIῗ ∆  

     

0x10 3 R/W rssi_val_sel 

RSSIЇ Ὺ Е 

0Е RSSIẅ 

1Е Ḫ ẅ 

0x28 

6 R/W rssi_sel 

└ RSSIẅЕ 

0Еdisable 

1Еenable 

5 R/W rx_rssi_thr_en 

≡ RSSIЇ └╦

RSSIuԓ RSSI ẅЃReg2C)Ї

ᴰ ᵣ Е 

0Еdisable 

1Еenable 

4 R/W agc_en 

AGCᶕ Е 

0Еdisable 

1Еenable 

0x2B 5:0 R/W rx_gain 
үstepҿ6dbmЇAGCᶕ

ɼ 

0x2C 7:0 R/W rx_rssi_thr RSSI ẅЇ Reg28[5] 

0x56 7:0 R/W delta_rssi RSSI ẘ  

0x64 7:0 R rssi ₴ ẅҿ RSSI ẅ 

 

5.4.4.2 ꜠ RSSI 

꜠ RSSI ᴮ ẅ Е  

Reg10[3] = 0 

Reg28[4] = 1 

Reg56 = 0xB7 

ῇ Ї װ Reg64 ẅ rssi_value[7:0]Ї ҿ 0.5dBmЇҙ

Ḫ RSSI ẅɼ 
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ᶡ Е Reg64 = 0x65Ї∑RSSI= -(rssi_value/2) = -50.5dBmɼ 

Ґ FRF=433.92MHzЇDR=10kbpsЇFDEV=22K RSSIẅ ῇꜗ ɼה ҏ

[-120dBm,-35 dBm] ῪЇ ῇꜗ ẅғ ₴ RSSIẅ ῗ Ї ֙

Ї Ὺ ₴ ẅғ ῇꜗ ẅ ẅЇ  װ Reg56 ẘ

ɼ 

 
 5-1ЕRSSI  

ү ЇRSSIẅ └ Reg64Ї ₴ Reg64ẅӤ

└0Ж Reg28[6]=1Ї∑ └ Reg64ẅ ЇRSSIẅҒῴ Ї

└Ґ ῇ RSSID ɼ 

5.4.4.3 ꜠  

(G)FSK Ї ᶕ ꜠ ɼ OOK Ї װ ꜠ RSSI

ẅɼ ᴮ ẅ ҐЕ 

Reg10[3] = 1 

Reg28[6] = 0 

Reg28[4] = 0 

Reg2B[5:0] = 0x3F 

ῇ Ї Reg64ẅЇ Reg64ẅҏҐ Reg2B ┼ɼReg2B

ҐЕ 

 5-2ЕReg2B ┼  

Reg2B[5:0] Gain(dBm) 

111111 54 

111110 48 

111101 42 

111100 36 

111000 30 

-140

-120

-100

-80

-60

-40

-20

0

-140 -120 -100 -80 -60 -40 -20 0

R
S

S
I

Ḫ ЃdBmЄ

FRF=433.92MHzDR=10kbps  FDEV=22k
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Reg2B[5:0] Gain(dBm) 

110100 24 

110000 18 

100000 12 

010000 6 

000000 0 

 

RSSI ῎ ЕRSSI= (Reg64/2) ï Gain + delta_rssi 

5.4.4.4 RSSI꜠ ꜗ  

RSSI꜠ ꜗ Ї RSSI ẅЇ └╦ Ḫ Їᴰ≡ RSSIẅЇ

└ Ḫ ᵤԓ Ї∑ ꜠ ᵣЇҧ Ḫ ῇ ɼ 

Ḫ ᵤԓ-96dBmЇҧ Ї∑ ῇ Ӑ╦ Е 

Reg28[5] = 1 

Reg2C[7:0] = 0xC0 

5.4.5 BUCK DCDC 

RFῪ ԋ BUCK DCDC converterɼBUCK DCDC converterҎ ᵲ Е

BUCK ɻ ɻῗ ЇҒ ᵲ װ ┼Ѓ  Ғ

BUCKᵲ Єɼ ꜘ҅ү 4.7ɛH ҅ү 10ɛF Ї װ

RF BUCKᵲ Ї BUCK ҐЇRF ꜗ װ ᵤɼBUCK ₴ װ

1.4 ~ 1.7V ɼ ҐЇSW VDDӐ RFῪ PMOSῗ

ɼ 

5.4.5.1  

RFῪ ᾣ Ґ Е 

V
D

D3
3

GND

SW

4.7uH

10
uF

BUCK DC-DC

LDOs

AWO

VO_BUCK

On chip

Off chip

 
 5-2Е ᾣ  
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5.4.5.2 ᵲ --BUCK  

RF SW VO_BUCKӐ 4.7ɛHꜗ ЇVO_BUCK 10ɛF ɼ

ҐЇRFῪ LDO VO_BUCKᶱ ЇAWO ЃAlways ONЇ ԋshutdown

ЇAWO̔ RFῪ ᶱ Є ᶱ ɼ ҐЕ 

PB1
1

2

3

4

1211 1918

24

23

22

21

36373839

V
R

_
D

IG

UM2080F32
5

6

7

8

16151413

V
S

S
_
D

IG

32333435

30

29

28

27

V
D

D
F

V
O

_
B

U
C

K

S
W

NC

n
R

S
T

TX

GND

P
E
2

RXN

RXP

PC6

PD0
V

D
D

H

R
E
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nIRQ
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 5-3ЕBUCKᵲ  

BUCKᵲ ҐЇ Ὺ BUCK DC-DC ҩ ᵲ Е 

 ̧ BUCK ᵲ ЃReg1B[1:0]=01Є 

BUCK ᵲ ҐЇBUCK DC-DC ῇ ҅ү ᵤ ₴

ה Ї ᵤRF ɼBUCK DC-DC ₴ װ Е 

 5-3ЕBUCK₴  

Reg1B[3:2] Vout 

00 1.4V 

01 1.5V 

10 1.6V 

11 1.7V 

 

ЇBUCK DC-DC ᶱ ẅ Ӥ װ Е 
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 5-4ЕBUCKẅ  

Reg1B[6:4] Ipk 

000 80mA 

001 110mA 

010 140mA 

011 170mA 

100 200mA 

101 230mA 

110 260mA 

111 290mA 

 

ᶱ ᴌҐЇBUCK DC-DC ₴ ᵤЇ ᵩ ɼ 

 ̧ BypassЃReg1B[1:0]=10Є 

BypassҐЇSW VDDӐ RFῪ PMOSῗ ɼῚ ᵲ ᵒ

ԓ BUCK ɼBUCK ⅓ BUCK ɼ ҅ ⌡ ԓЕBUCK

ῇstandbyӐ╦Ї ᾨῗ BUCK DC-DCЇהstandby ῇIDLE Ӑ

ῴ BUCK DC-DCɼ 

5.4.5.3 ᵲ --BUCK  

4.7ɛHꜗ Ғ ЇRF SW ЇVO_BUCK ɼ

ҐЇRFῪ LDO ᶱ ЇBUCK DC-DC ῗ ЃReg1B[1:0]=00Єɼ

ҐЕ 

PB1
1

2

3

4
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36373839
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 5-4Е BUCKᵲ  
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5.4.6 WOR  

RFῪ ԋ ЇῪ ҅ү32KHz RC ҅үWOR ɼ

Ὺ ᵤꜗ 32KHz ɼῚ Ґ ɼᶕ WOR ת ЇRF

ᵲ StandbyӐ ꜠ ⅓ Ї WOR time ῪЇRF ԓStandbyɼ

TRX time ῪЇRF ԓ Ѓ ЇWOR timeRF

ῇRX TX ЄɼWOR timeTRX time װ ɼ32KHz

Ί ꜠ ‼ꜗ ɼ 

WOR Time

TRX Time
 

 5-5Е  

 

5.4.6.1 WOR ῗ  

 5-5ЕWOR ῗ ∆  

     

0x44 

5 R/W wor_on 

꜠ ꜗ Ї RC32K

ᶕ Е 

0Еdisable 

1Еenable 

4 R/W wor_txrx_sel 

꜠  Еת

0ЕRX 

1ЕTX 

3:0 R/W worclk_sel 

꜠ ꜗ ⅎ

Е 

0000Е32k 

0001Е32k/2 

0010Е32k/4 

--- 

1111Е32k/32768 

0x45 7:0 R/W wor_timer[15:8] wor_timerҿ ꜠ ꜗ

Ї standby ᵲ

 
0x46 7:0 R/W wor_timer[7:0] 

0x47 7:0 R/W wor_rt_timer[15:8] wor_rt_timerҿ ᵲ

 0x48 7:0 R/W wor_rt_timer[7:0] 

0x4B 7:6 R/W rc32k_std[9:8] RC32K‼ẅ 
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5 R/W rc32k_cal_en 

RC32K‼ꜗ ᶕ Е 

0Еdisable 

1Еenable 

0x4C 7:0 R/W rc32k_std[7:0] RC32K‼ẅ 

0x5A 

3:1 R/W wor_ext_mode 

꜠ Ґ Ґװ└

Ḫ ꜠ ₴ᴧ Ѓ ꜗ

Reg5A[0]ᶕ Є 

100Е RSSI  

010Е Syncword 

001Е Preamble 

0 R/W wor_ext_en 

wor_ext_modeᶕ Е 

0Еdisable 

1Еenable 

0x60 7:0 R/W command  0x07Еwor command ꜠  

0x66 

7 R rc32k_cal_done RC32k‼  

6:0 R rc32k_ftrim 
RC32K‼ trimming

ẅ  

 

5.4.6.2 RC32K ‼  

WORꜗ ᴰ ꜠ RC32K Ї װ WORꜗ ╦ 32K ‼ ῗ

ɼRC32K‼ rc32k_std[9:0]ғ ῗЇ ҐЕ 

Rc32k_std = (xtal_clk/2)/32000 

xtal_clkҿ Ї 30MHzЇ∑ ҿ469ЃHEX: 0x1D5Є, Ҳ

ҏҐ ɼ 

RC32K ҐЕ  

1. Reg4A = 0x05 

2. Reg4B = 0xE5 

3. Reg4C = 0xD5 

4. Reg44 = 0x25  //RC32K  

5. Reg66[7]ҿ1∑ ‼ ɼ 

5.4.6.3 WOR  

WOR wor_timer┼Ї ҿRC32KRC32Kⅎ

Ї worclk_selɼ 
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Wor_timer_set

Wor_rxtimer_set

 
wor_timer_setstandby ᵲ Їstandby wor_timer[15:0]

Ж ᵲ wor_rt_time[15:0]ɼ RC32K ꜠ Ї   WOR ת ꜠

WORꜗ ЕReg60 = 0x07ɼ 

5.4.6.4 WOR_EXT  

WOR ᵲ ᴰ ῇ standbyЇ ᵲ └

ᴰ ₴ WORꜗ ɼҿԋ ⁯ ᵲ └ Ї ᶕװ wor_ext

ꜗ ЃReg5A[0]ЄЇ └ RSSIɻpreamblesyncwordЃReg5A[3:1]Є Ї ᶕ ᵲ

└ӤҒ └standbyЇ └ ₴WOR  ɼת

5.4.7 ᵣ 

RFῪ ԋҏ ᵣЃPORЄɻ ᵣ ᴌ ᵣɼҏ ҐЇGPIO2 ҿ

ᵣḪ ЃnRSTЄ ῇЇ nRSTu װ RF ᵣɼ Ї װ SPI  ת

RF ᵣ ᵲɼRF̔ ᵣЇῪ └ҏ Ї RF

ῇ√ ᵲɼ 
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5.5 RF  

5.5.1 RF ┼  

IDLE

STANDBY

WAKE UP

TX RX

VCO_CAL

FSON

SHUTDOWN

 
 5-6ЕRF ┼  

5.5.2 RF ᵲ  

 5-6ЕRF ᵲ  

State/mode Description Command 

SHUTDOWN RF ԓῗ  SDN  

IDLE RF Ї ᵣ ῇ  ҏ ᵣ IDLEת 

STANDBY 
RF ᵲЇῚל ῗ Ї

Ḧ  
 STANDBYת 

FSON 
RF ῇ Ї ῇ

 
 FSONת 

RX RF   RX  ת

TX RF   TX  ת
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5.5.3  

1. ῗ ЃSHUTDOWNЄ 

RF SDN Ӑ ЇRF ῇῗ ЇRFῪ ῗ Ї

ԓ10nAɼ 

2. IDLE  

ҏ ᵣ IDLEת ЇRF ῇIDLE ɼ ҐЇ ᵩ Ї ת

ῴ Ὶ ꜠ᵲɼ 

3. STANDBY 

  ת ῇSTANDBY ЇRF ᶱ Ї ᶱ ЇῚ ῗ

ɼ ẅ Ḧװ ɼ RF_CSᵤ ЇRFהSTANDBY ₴Ї ῇIDLE ɼ 

4. ЃFSONЄ 

RF Ḧ ү Ї ҐЇ └TX/RXת ᴰ ῇTX/RXɼ 

5. ЃTXЄ 

└ ת ЇRFᾨ PLL VCOЇ ‼Ї PLL└

Ї ꜠Ḫ ꜗ Ї∑ ῇ ╦ᾨ Ḫ Ї ∑

Ї Ḫ Ї∑Ґү꜠ᵲ Ї ₴ Ї RSSIЇ

└ ₴ɼ ₴ Ї ꜠ ꜗ ∑⅓ └RX_ACKЇװ

Ї ₴ └ Ї∑ Ї

ɼ 

6. ЃRXЄ 

└ RX ת ЇRFᾨ PLLЇ VCO ‼ ᶳ ꜠ ЃLNAɻMixerɻ

PGA ADCЄ ɼ RF └ Їᴰ ₴ nIRQҲ Ḫ └

IDLE STANDBYЃ ҐЄɼ AUTO_ACKꜗ ЇRF └

ᴰ ꜠ ACKḪ ῴ └IDLE ɼ 

5.5.4 GPIOҲ  

RF 3ү GPIOЇⅎ⌡ nRSTЃGPIO2ЄɻnIRQ GPIO0Ї ү GPIO װ Ғ

ῇ ₴ɼ 

RF ֥ ҩ Ҳ Ḫ Їpkt_flagFIFO_flagЇ ҩүҲ Ḫ ᵣ ɼpkt_flagⅎҿ

4үꜗ Е╦ ɻ ɻ ɼFIFO_flagFIFO fullemptyЇ

FIFO emptyЇ FIFO fullɼ 
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5.5.4.1 GPIO  

nIRQɻnRST GPIO0ҿ ЖGPIO[2] ҿ ῇ Їᵲҿ nRSTᶕ Ї ᵤ ᵣ RF ү

ⅎɼGPIO ῗ Ґ Е 

 5-7ЕGPIO ῗ ∆  

     

0x4D 

7 R/W nirq_dir 

nIRQ IOЕ 

0Еoutput 

1Еinput 

6 R/W gpio_dir[0] 

gpio[0]Е 

0Еoutput 

1Еinput 

4 R/W gpio_dir[2] 

gpio[2]Ї ᵣ ῇꜗ Е 

0Еoutput 

1Еinput 

3:0 R/W nirq_sel 

nIRQ ₴ꜗ Е 

0x0Еpkt_flag( Ҳ pkt_int, 

╦ Ҳ preamble_int, 

Ҳ syncword_int) 

0x1Еpkt_int 

0x2Еpreamble_int 

0x3Еsyncword_int 

0x4ЕFIFO_flag 

0x5ЕbrclkЃ Reg11[2:0]Є 

0x6Еrxdata 

0x7Еtxdata 

0x8Еtr_switch 

0x9Еtr_switch 

0xaЕrxdata 

0xbЕtxdata 

0xcЕwor_event 

0xdЕ  

OthersЕᵤ  

0x4E 7:4 R/W gpio_0_sel gpio[0]₴ꜗ Ї Reg4D[3:0] 

0x4F 7:4 R/W gpio_2_sel gpio[2]₴ꜗ Ї Reg4D[3:0] 

 

5.5.4.2 Ҳ  

GPIO ₴ꜗ Ґ Е 

 5-8ЕGPIO₴ꜗ  

Value Name ꜗ  

0x0 pkt_flag 
pkt_flag ( Ҳ pkt_int, ╦ Ҳ

preamble_int, Ҳ syncword_int) 

0x1 pkt_int Ҳ Ї  

0x2 preamble_int preambleҲ  

0x3 syncword_int syncwordҲ  
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Value Name ꜗ  

0x4 FIFO_flag RX FIFOҲ ЇTX FIFOҲ  

0x5 brclk 

₴Ї Reg11[2:0]ɼ 

Reg11[2:0]Е 

000Еrx_clk  

001Еxtal_clk 

010Еxtal_clk/8 

011Еxtal_clk/16 

100Е  

101Еtx_clk  

110ЕῪ RC32K  

111ЕADC_clk 

0x6 rxdata ₴ ҷ  

0x7 txdata ῇ ┼ ҷ  

0x8 tr_switch ᶕ  

0x9 tr_switch_inv ᶕ  

0xa rxdata - 

0xb txdata - 

0xc wor_event ꜠  

0xd Hi_l  

Others Lo_l ᵤ  

 

5.5.5 FIFO“  

RF Ὺ 256 FIFOЇⅎҿҩ 128 FIFO ᵲҿ ᶕ ɼFIFO ᶕ

Ї FIFO Ғᴰ ЇҐ Ғ ῴ  ῇ └ FIFOԋɼ

Ӥ װ Reg0E[3] 256 ΐ Ї 256 FIFO ɼ 

 ҅ └ FIFO Ї FIFO  ɼ ҅ FIFO

Ї FIFO ɼ   RFῪ ᴰ ꜠ ɼ 

5.5.5.1 FIFOῗ  

FIFOῗ Ґ Е 

 5-9ЕFIFOῗ ∆  

     

0x50 7:0 R/W rx_fifo_wr_ptr RX FIFO  Ї 0x80  

0x51 7:0 R/W rx_fifo_rd_ptr RX FIFOЇ 0x80  

0x52 7:0 R/W rx_fifo_data RX FIFO 

0x53 7:0 R/W tx_fifo_wr_ptr TX FIFO  Ї 0x80  

0x54 7:0 R/W tx_fifo_rd_ptr TX FIFOЇ 0x80  

0x55 7:0 R/W tx_fifo_data TX FIFO  

0x0E 3 R/W fifo_share_en 

FIFOΐ֩ Е 

0ЕRX TX 128 FIFO 

1ЕRX TXΐ 256 FIFO 
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0x9F 5:0 R/W fifo_empty_thr 
TX FIFOЇFIFO ᵤԓ ẅ

fifo_flagó1ô 

0xA0 5:0 R/W fifo_full_thr 
RX FIFOЇRX FIFOԓ

ẅ fifo_flagó1 

 

5.5.5.2 FIFO ᵲ  

RF ᶱҩү 128-byte FIFOЇⅎ⌡ RX TXᶕ Їҩ ԝҒ ɼ Ӥ

װ fifo_share_en ҿ 1Ї Ӎҩү FIFO ҅ү 256-byte FIFOЇ TX RXҐ

ᶕװ ɼ 

5.5.5.3 FIFOҲ  

ԓ TXЇ fifo_empty_thrҿ ẅЇ ᵤԓ ẅЇfifo_flag֥ Ҳ ɼ

ԓ RXЇ fifo_full_thrҿ ẅЇ ◐ᵯ ᵤԓ ẅЇfifo_flag֥ Ҳ ɼ 

5.5.5.4 FIFO  

1. RXҐ  

√ ᴮ ẅɻ װ ɼ  Reg60 = 0x20 ῇ Ї MCU └

nIRQҲ Е 

A. Reg61 ɼ 

B. ≡ Reg61[7:4] ҿ0xDЇ └҅ ɼ 

C. RX FIFOЇReg51 = 0x80ɼ 

D. RX FIFO Read RegЃ0x52Єɼ 

E. RSSIЃReg0x64ЄЕ ₴ RSSIẅɼ 

F.   ת ῇ ɼ 

2. ᾨ Ї ῇ TX  

√ ᴮ ẅɻ װ Е 

A. TX FIFO  ЕReg53[7:0] = 0x80 

B.  ῇTX FIFOЕReg55 = data  

C. ꜠ ЕReg60 = 0x40 

D. Е ≡ Reg61[4]Ї ҿ 1 ɼӤ װ nIRQ

ү ֥ ҏ Ҳ Ї ≡ ɼ 

E. ῴ Ї TX FIFO  Ї ῇTX FIFOЇ ꜠ ɼ 

3. ῇ TX Ї  
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ԓ ₴ FIFO Ї ꜠ Ї fifo_flagḪ Ї

Ḫ װ └ ₴ЇӤ װ Reg61 Ж TX FIFO  ῇ

└TX FIFOЇḦ ɼ 

4. ῇ RX Ї FIFO  

ԓ ₴ FIFO Ї ꜠ Ї fifo_flagḪ Ї

Ḫ װ └ ₴ЇӤ װ Reg61 Ж RX FIFO ₴ Ї

Ḧ └ Ғ ɼ 

5.6 ┼ 

RF ᶱ ┼ ЇӀ ⅎҿ Ґҩ ɼ 

 ̧ Direct Ї TX ҐЇ ҷ ה GPIOῇ└ ₴Ї

RX ҐЇ ҷ GPIOה ₴ɼ 

 ̧ Packet Ї Ґ FIFOЇҙ ┼Ї

ⅎװ ɼ 

5.6.1 ЃDirectЄ 

ЃdirectЄ MCU GPIO ῇ Ї TX/RX ꜠╦

ᶕ Direct ModeЇҙ ҿ Mode 0Ї RF ᵲ Ї TX/RX ꜠ Ẩ

Ὴ MCU ת ┼Ї 

5.6.1.1 Directῗ  

 5-10ЕDirectῗ ∆  

     

0x0E 2 R/W Direct_mode 

ᶕ Е 

0Еdisable 

1Еenable 

 

5.6.2 ЃPacketЄ 

ЃPacketЄҲ Payload ה FIFO  ЇRFῪ ԋҩү 128 FIFOЇ

ⅎ⌡ᵲҿ ᶕ ЇӤ ҿ 256 FIFO ᵲҿ ΐ ɼ

Ґ ┼ ɼ ҐЇPreamble Syncword ᵲ ЇPreamble

256ү ЇSyncword 0~8ү ɼ 

װ ManchesterɻFECɻWhiten װ CRC ɼCRC
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8ɻ16ɻ24ɻ32ᵣ Їҙ CRC ᴑ ɼSyncword Payload

ᵣᴮᾨ ᵤᵣᴮᾨɼCRC Syncword Manchester ῗɼ 

5.6.2.1 Modeῗ  

 5-11ЕModeῗ ∆  

     

0x0E 1:0 R/W packet_mode 

┼ Е 

00Е 0Ї TX FIFOҲ

Ї MCU  ת ₴

 

01Е 1Ї ┼  

10Е 2ЇTX FIFOҲ 1ү 2ү

ᵲҿ  

11Е 3Ї length, address, 

seqnum  

 

5.6.2.2 MODE 0 

MODE 0ҿ FIFO ɼ Ґ ꜠ TX/RXЇ └MCU Ẩ ЇTXת

ᴰ҅ TX FIFOҲ ЇRX ᴰ └ ҒẨ  ῇ└ RX FIFOҲЇ ҙ RX ᴰ

Preamble Syncwordɼ ԓ TX ꜠ ᴰ Ї Preambleɻ

Syncword DataҎү ЇData TX FIFOЇҙ Ғ RF ┼ɼ 

Preamble

0~256 Bytes

SyncWord

0~8 Bytes

Data

N bytes

Manchester FEC/Whiten/Manchester

 
 5-7ЕMode 0  

5.6.2.3 MODE 1 

MODE 1 PreambleɻSyncwordɻData CRC ɼ Data TX FIFOЇ

Payload_len[15:0] ┼ɼRX Data Payload_len[15:0]

┼ɼ 
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Preamble

0~256 Bytes

SyncWord

0~8 Bytes

Data

Max 65536 bytes

Manchester FEC/Whiten/Manchester

CRC

0~4 Bytes

Payload CRC

 
 5-8ЕMode 1  

5.6.2.4 MODE 2 

MODE 2 PreambleɻSyncwordɻLengthɻData CRC ɼTX ЇLength Data

ԓ TX FIFOЇLengthҿ TX FIFO ╦ 1ү ╦ 2ү ЇLengthҿҩү ᵤ

ԝ ɼ RX ЇLengthҿ └ ╦ 1ү ╦ 2ү ЇLengthҿҩү

ᵤ ԝ Ї └ Length ┼ Data ɼ 

Preamble

0~256 Bytes

SyncWord

0~8 Bytes

Data

Max 65536 bytes

Manchester FEC/Whiten/Manchester

CRC

0~4 Bytes

Payload CRC

Length

1~2 bytes

 

 5-9ЕMode 2  

5.6.2.5 MODE 3 

MODE 3 PreambleɻSyncwordɻLengthɻAddressɻSeqNumɻFCS2ɻData CRC

ɼLengthɻAddressɻSeqNumɻFCS2ᵲҿ payload ҙ װ ᶕ ɼAddress

LengthӐ╦ɼLength Payload_len[15:0] Їҙ Payload Length└

CRC Ӑ╦ ɼSeqNum ҿ Ї Ӥ ҿ ꜠ ꜘɼ

FCS2[7]ᵣᶕ ACK Ї └ ACK ЇD ꜠ ₴ ACK ɼ

Length ᶕ Ї∑ Payload_len Payload ɼ 
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Preamble

0~256 Bytes

SyncWord

0~8 Bytes

Data

Max 65536 
bytes

Manchester FEC/Whiten/Manchester

CRC

0~4 Bytes

Payload CRC

Length

1~2 bytes

Address

0~4 bytes

SeqNum

0~2 bytes

FCS2

0~1 byte

Data-only CRC

 
 5-10ЕMode 3  

5.6.3 Preamble 

TX ЇPreamble ᶕ Ї ҙ ┼ ɼ ԓ RX ЇPreamble

ꜗᴰ PREAM_OKҲ ֥ ɼ Ṣ Ҳ ɼ 

5.6.3.1 Preambleῗ  

 5-12ЕPreambleῗ ∆  

     

0x0D 4 R/W preamble_en 

preamble╦ ᶕ Е 

0Еdisable 

1Еenable 

0x0C 7:0 R/W tx_preamble_len preambleЇ ᵣ  

0x10 2 R/W preamble_int_en 

preambleЃ╦ Є Ҳ ᶕ

Е 

0Еdisable 

1Еenable 

0x37 7:0 R/W csrst_len 

ịꜗ ᶕ Ї └Ḫ

└Reg37*4ү╦ Ї∑ ҿ

└ preamble 

0x38 4 R/W demod_comp_en 

ẘ ịЕ 

0Еdisable 

1Еenable 

0x73 7:0 R/W preamble_val ╦ ᶕ  

 

5.6.4 Sync Word 

Sync Wordᶕ Ї Ї Bit ԝ ɼ Ҳ ɼ 
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5.6.4.1 Syncῗ  

 5-13ЕSync ῗ ∆  

     

0x0D 5 R/W syncword_en 

Syncwordᶕ Е 

0Еdisable 

1Еenable 

0x10 1 R/W  syncword_int_en 

SyncwordЃ Є Ҳ ᶕ

Е 

0Еdisable 

1Еenable 

0x74 

4 R/W sync_man_en 

ᶕ Е 

0Еdisable 

1Еenable 

3 R/W sync_bit_order 

bitЕ 

0Е ᵤᵣLSB 

1Е ᵣMSB 

2:0 R/W sync_len 

Е 

000Е{sync_id_1} 

001Е{sync_id_1, sync_id_2} 

010Е{sync_id_1, sync_id_2, 
sync_id_3} 

011Е{sync_id_1, sync_id_2, 
sync_id_3, sync_id_4} 

100Е{sync_id_1, sync_id_2, 
sync_id_3, sync_id_4, 
sync_id_5} 

101Е{sync_id_1, sync_id_2, 
sync_id_3, sync_id_4, 
sync_id_5, sync_id_6} 

110Е{sync_id_1, sync_id_2, 
sync_id_3, sync_id_4, 
sync_id_5, sync_id_6, 
sync_id_7} 

111Е{sync_id_1, sync_id_2, 
sync_id_3, sync_id_4, 
sync_id_5, sync_id_6, 
sync_id_7, sync_id_8} 

0x75 7:0 R/W sync_id_1 

Sync WordẅЇ Ғ

sync_lenῇҒ ɼ 

0x76 7:0 R/W sync_id_2 

0x77 7:0 R/W sync_id_3 

0x78 7:0 R/W sync_id_4 

0x79 7:0 R/W sync_id_5 

0x7A 7:0 R/W sync_id_6 

0x7B 7:0 R/W sync_id_7 

0x7C 7:0 R/W sync_id_8 

 

5.6.5 Length 

Ғ ҐЇLength Ғ҅ ɼ ҙ Ї ᵤᵣԝ ɼ 
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5.6.5.1 Lengthῗ  

 5-14ЕLengthῗ ∆  

Address Bit R/W Name Description 

0x0E 

7 R/W length_byte_swap  

┼ ҿҩү Ї ᵤ

֢ Е 

0Еᵤ ╦ 

1Е ╦ 

6 R/W Length_sel 

1ү 2ү ᵲҿ ┼

Е 

0Е1  

1Е2  

0x6A 7:0 R m3_rx_payload_len[7:0] 3 Ї length 

0x6B 7:0 R m3_rx_payload_len[15:8] 3 Ї length 

0x80 5 R/W m3_length_en 

3 Ї ┼Е 

0Еdisable 

1Еenable 

0x7D 7:0 R/W payload_len[7:0] 
payloadЇ 1

3  

0x7E 7:0 R/W payload_len[15:8] 
payloadЇ 1

3  

0x81 1 R/W m3_addr_pos_sel 

3 Ї ᵣ Е 

0ЕaddresslengthӐ  

1ЕaddresslengthӐ╦ 

 

5.6.5.2 MODE 0length 

MODE 0ҲЇ TXЇ҅ ה TX FIFO Ҳ ₴ ɼ RXЇRX ᴰ └

ҒẨ  ῇ└RX FIFOҲɼ װ MODE 0Ҳpayload length┼ ɼ 

Preamble Any-domainSync Word

Real payload length
 

 5-11ЕMODE 0 

5.6.5.3 MODE 1length 

MODE 1ҲЇpayload_len{Reg7D,Reg7E}ЇReal payload lengthҿ

Payload_lenꜘ҅Їᶡ Real payload lengthҿ8 bytesЇ∑Payload_lenҿ7ɼ 

Preamble Any-domainSync Word

Real payload length

CRC

 

 5-12ЕMODE 1 
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5.6.5.4 MODE 2length 

MODE 2ҲЇpayload lengthFIFO̔ ү ╦ҩү Їlengthlength

ɼ 

Preamble Any-domainSync Word

Real payload length

CRClength

 
 5-13ЕMODE 2 

5.6.5.5 MODE 3 length 

MODE 3ҲЇ Lengthᶕ Ғᶕ ⅎҿҩ Е Ї

ԓTX Їlength Ї ԓRX Ї lengthҒᶕ Ї∑ Ї length

ᶕ Ї∑ lengthɼ 

 ̧  

MODE 3ҲЇLengthҒᶕ (Reg80[5]=0Їm3_length_en=0)‟ҐЇ ԓTX RX

ЇReal payload length{Reg7D,Reg7E}, Real payload length ҿ

Payload_lenꜘ҅ɼ 

Preamble Any-domainSync Word

Real payload length

CRC

 
 5-14Еm3_length_en=0MODE 3  

 

lengthҒᶕ Ѓm3_length_en=0Є Ї ԓTX RX ЇPayload  = Address + 

Seqnum + FCS2 + DataЇῚҲAddress / Seqnum / FCS2 ᶕ Ї ᶡ ҐЕ 

ü Ӄᶡ1 

Payload_len<15:0> = 17 

Addr_en = 1 

Addr_size <1:0> = 2 

Seqnum_en = 1 

Seqnum_size = 1 

Fcs2_en = 1 

ЇPayload Address + Seqnum + FCS2 + Dataΐ 4 ⅎЇPayload 17 + 

1 = 18ЇAddress 2 (Addr) + 1 = 3ЇSequence Num 1 + 1 = 2ЇFCS2

ҿ 1Ї ЇDataװ 18 -3 -2 -1 = 12ү byteɼ 

ü Ӄᶡ2 

Payload_len <15:0> = 17 
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Addr_en = 1 

Addr_size<1:0> = 2 

Seqnum_EN = 0 

Seqnum_size = 1 

Fcs2_en = 0 

 ЇAddress + Seqnum + FCS2Ғ Ї ӍData 18ɼ 

 ̧  

MODE 3ҲЇLengthᶕ (Reg80[5]=1Їm3_length_en=1)‟ҐЇ ԓTX Їpayload 

length {Reg7D,Reg7E}Ї ԓRX Їpayload lengthLengthЇ

Lengthr Ғ Addressᶕ ” payload lengthɼ 

ü AddressҒᶕ Ѓm3_addr_en=0Є 

AddressҒᶕ ‟ҐЇPayload = Length + Seqnum + FCS2 + DataЇῚҲSeqnumɻ

FCS2װ ᶕ Їpayload Lengthlength+Seqnum_FCS2+Dataɼ 

Preamble Length
Seq.Num Auto.Ack

Data CRCSync Word
Seqnum FCS2

Res.

Payload
 

 5-15Е ЇAddressҒ  

Lengthᶕ ЇAddressҒᶕ Ѓm3_length_en=1Їm3_addr_en=0ЄЇ үpayload

Ї length+Seqnum_FCS2+DataЇ ԓTX ЇLengthῪ Payload_len <15:0>

ɼ Length_size = 0Ї Payload_len <7:0>Ї ẅҿ255ЇLength Byte1

үbyte ɼ Length_size = 1Ї Payload_len<15:0>Ї ẅҿ65535ЇLength Byte

2үbyte Ї ԓRX ЇRX lengthЇlength+1Payloadɼ

ᶡ ҐЕ 

ӃᶡЕ 

Payload_len <15:0> = 17 

Length_size = 0 

Seqnum_EN = 1 

Seqnum_size = 1 

Fcs2_en = 1 

ЇPayloadLength + Seqnum + FCS2 + Dataΐ4 ⅎЇPayload 17 + 1 

= 18ЇLength 1ЇSequence Num1 + 1 = 2ЇFCS2 ҿ1Ї ЇDataװ

18 - 1 - 2 - 1 = 14үbyteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 1 = 17үbyteɼ 

length_size = 1Ї Length 2Ї ЇDataװ 18 - 2 - 2 - 1 = 13үbyteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 2 = 16 үbyteɼ 
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ü AddressЇҙAddr_pos_sel = 1ЃAddressLength ByteӐ╦Є 

ADDR LENGTHӐ╦ЇADDR ∆₴ ЇPayload = Address + Length Byte 

+ Seqnum + FCS2 + DataЇReal payload lengthҿ Payload_lenꜘ

҅ɼ 

Preamble
Address

Length
Dest.Addr Src.Addr Seq.Num Auto.Ack

Data CRCSync Word
Seqnum FCS2

Res.

Payload

 
 5-16Е AddressЇAddressLength ByteӐ╦ 

AddressЇҙAddr_pos_sel = 1ЃAddressLength ByteӐ╦Є Ї ԓTX Ї

Payload = (addr_size<1:0> + 1) + 1 + payload_length<15:0>ЇῚҲ Address

addr_size<1:0>Їpayload_length<15:0>Ὺ ԓLength ByteῪ Їpayload_length+1

AddressPayloadɼ length_size = 0Ї payload_length<7:0>Ї

ẅҿ255ЇLength Byte1үbyte ɼ length_size = 1Ї payload_length<15:0>

Ї ẅҿ65535ЇLength Byte2үbyte ɼ ԓRX ЇRX length

Їlength+1AddressPayload ɼ ᶡ ҐЕ 

ӃᶡЕ 

Payload_length<15:0> = 17 

Addr_en= 1 

Addr_size<1:0> = 2 

Length_size = 0 

Seqnum_EN = 1 

Seqnum_size = 1 

FCS2_EN = 1 

ЇPayloadAddress + (Length + FCS1 + FCS2 + Data)ΐ5 ⅎЇῚҲЇAddress

2 (Dest.Addr) + 1 = 3ЇLength 1ЇSequence Num1 + 1 = 2ЇFCS2

ҿ1Ї ӍPayload 3 + (17 + 1) = 21Ї ЇDataװ 18 - 1 - 2 - 1 = 14

үbyteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 1 = 17үbyteɼ 

length_size = 1Ї Length 2Ї ЇDataװ 18 - 2 - 2 - 1 = 13үbyteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 2 = 16 үbyteɼ 

ü Address ЇҙAddr_pos_sel = 0ЃAddressLength ByteӐ Є 

ADDR LENGTHӐ Ї MODE 1ЇPayload = Length Byte + Address + Seqnum 

+ FCS2 + DataЇReal payload lengthҿ Payload_lenꜘ҅ɼ 
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Preamble
Address

Length
Dest.Addr Src.Addr Seq.Num Auto.Ack

Data CRCSync Word
Seqnum FCS2

Res.

Payload

 
 5-17ЕAddressЇAddressLength ByteӐ  

AddressЇҙAddr_pos_sel = 0ЃAddressLength ByteӐ Є Ї ԓTX Ї

PayloadЕ1 + payload_length<15:0>ЇῚҲpayload_length<15:0>Ὺ ԓLength Byte

Ὺ Ї Payloadɼ length_size = 0Ї payload_length<7:0>Ї ẅҿ

255ЇLength Byte1үbyte ɼ length_size = 1Ї payload_length<15:0>Ї

ẅҿ65535ЇLength Byte2үbyte ɼ ԓRX ЇRX lengthЇ

length+1Payloadɼ ᶡ ҐЕ 

ӃᶡЕ 

Payload_length<15:0> = 17 

Addr_en = 1 

Addr_size<1:0> = 2 

Length_size = 0 

Seq_en = 1 

Seqnum_size = 1 

FCS2_EN = 1 

ЇPayloadLength + Address + Seqnum + FCS2 + Dataΐ5 ⅎЇPayload

17 + 1 = 18ЇLength 1ЇAddress 2 (Addr) + 1 = 3ЇSequence Num

1 + 1 = 2ЇFCS2 ҿ1Ї ЇDataװ 18 - 1 - 3 -2 - 1 = 11үbyteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 1 -3 = 14үbyteɼ 

length_size = 1Ї Length 2Ї ЇDataװ 18 - 2 -3 - 2 - 1 = 10ү

byteɼ 

Seqnum + FCS2Ғ Ї ӍData 18 - 2 -3 = 13 үbyteɼ 

5.6.6 AddressЃ׃MODE 3Є 

5.6.6.1 Addressῗ  

 5-15ЕAddressῗ ∆  

     

0x81 5:4 R/W m3_addr_size 

3 Ї Е 

00Е1  

01Е2  

10Е3  

11Е4  
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2 R/W m3_addr_split_mode 

3 Ї ⅎҿ

Ї ACK Ї

└ ᵣ ԝ  

0ЕҒԝ  

1Еԝ  

0 R/W m3_addr_en 

3 Ї ┼Е 

0Еdisable 

1Еenable 

0x82 7:0 R/W m3_addr_val[7:0] 

3 Ї ẅ 
0x83 7:0 R/W m3_addr_val[15:8] 

0x84 7:0 R/W m3_addr_val[23:16] 

0x85 7:0 R/W m3_addr_val[31:24] 

0x86 7:0 R/W m3_addr_bit_mask[7:0] 

3 Ї Їmask

ҿó1ô ᵣҒᵲ  

0x87 7:0 R/W m3_addr_bit_mask[15:8] 

0x88 7:0 R/W m3_addr_bit_mask[23:16] 

0x89 7:0 R/W m3_addr_bit_mask[31:24] 

 

 5-16ЕM3_ADDR_SIZE 

ADDR_SIZE 
ADDR_VALUE 

<31:24> <23:16> <15:8> <7:0> 

0 ã    

1 ã ã   

2 ã ã ã  

3 ã ã ã ã 

5.6.7 seqnumЃ׃MODE 3Є 

MODE 3ҲЇ Sequence Numᵲҿ Ὺ ҅ ₴Ї Ҳ Sequence Num

꜠ ῇ└ ҲЇ װ ẅɼ 

5.6.7.1 seqnumῗ  

 5-17Еseqnum ῗ ∆  

     

0x8A 

5 R/W m3_seqnum_auto_inc 

3 Їseqnum Е 

0Еseqnum {Reg8C,Reg8B}  

1Е Ὺ seqnum ꜠ꜘ1 

4 R/W m3_seqnum_en 

3 Їseqnumᶕ Е 

0Еdisable 

1Еenable 

3 R/W m3_seqnum_bit_size 

3 Їseqnum Е 

0Е8bit 

1Е16bit 
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0x8B 7:0 R/W seqnum_Reg[7:0] 
3 Їseqnumẅ 

0x8C 7:0 R/W seqnum_Reg[15:8] 

 

5.6.8 FCS2 ЃMODE 3 ACK Є 

5.6.8.1 FCS2ῗ  

 5-18ЕFCS2 ῗ ∆  

     

0x8D 0 R/W m3_fcs2_en 

3 ЇFCS2 ᶕ Е 

0Еdisable 

1Еenable 

0x8E 7 R/W m3_fcs2_value 3 ЇFCS2 ACK request 

0x80 3:0 R/W m3_ack_node_ctrl 

3ҙAUTO_ACKꜗ Ї

ACK ┼  

[3]Еҿó1ôᶕ └  

[2]Еҿó1ôᶕ └  

[1]Еҿó1ôᶕ └ seqnum 

[0]Еҿó1ôᶕ └ FCS2  

0xA3 5:0 R/W auto_ack_wait_time 

auto ackꜗ Ї

ACK Ї ᴰ

 

0x74 

7 R/W auto_ack 

auto_ackᶕ Е 

0Еdisable 

1Еenable 

6 R/W ack_payload_en 

ACK payload Е 

0Еdisable 

1Еenable 

 

5.6.8.2 AUTO ACK 

Ί ꜠ ꜗ Ї └҅ү Ї ACKЃauto_ackЇ

3 m3_fcs2_value[7]ҿ1ЄЇ∑RF ꜠⅓ └ ACK ɼACK

ῚҲ҅ Е 

Preamble Sync Word
Address

Rx.Addr 

[15:0]

Rx.Addr 

[31:16]
Rx_Seq.Num

Seqnum

 
 5-18ЕACK  

ACK PreambleSync WordЇῚל ack_m3_mode_ctrlЃReg80[3:0]Є

ack_payload_en(Reg74[6])” ЇῚҲЇAddress └ DEST ADDRSRC 
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ADDRr ֢ Ї seqЇ └ Sequence Numɼ 

ԓMasterЇ Slave Ї 1 2 auto_ackЇ 3

m3_fcs2_valueҿ1Ї ╦ ꜠ ῇ Ї Slave ACK ɼ

└ACK∑ ɼ 

5.6.9 Payload Data 

Payload Data NRZɻ ɻ װ ᵤᵣԝ ɼ 

5.6.9.1 Payload Dataῗ  

 5-19ЕPayload Dataῗ ∆  

     

0x74 4 R/W sync_man_en 

ᶕ Е 

0Еdisable 

1Еenable 

0x0D 

7 R/W payload_bit_order 

Payload bit Е 

0ЕLSB ur ╦ 

1ЕMSB r ╦ 

3:2 R/W pkt_enc_type 

Е 

00ЕNRZ  

01Е  

10Е  

11Е֢  

0x94 2 R/W crc_man_en 

CRC ᶕ Е 

0Еdisable 

1Еenable 

0x0D 6 R/W mancester_inv 

Е 

0Еҏ ҿ 1ЇҐ ҿ 0 

1ЕҐ ҿ 1Їҏ ҿ 0 

0x0E 4 R/W scramble_en 

ᶕ Е 

0Еdisable 

1Еenable 

0x71 

6 R/W scramble_len 

ᵀ Е 

0ЕPN9 

1ЕPN7 

5 R/W scramble_msb 

ᾨ ₴ ᵣ Е 

0ЕLSB 

1ЕMSB 

4 R/W scramble_type 

ᵀ ֥ Е 

0Е ₴  

1Е ῇ  

3:1 R/W scramble_poly  

0 R/W scramble_init_val[8] scramble √ ẅ ᵣ 

0x70 7:0 R/W scramble_init_val[7:0] scramble √ ẅ 
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5.6.9.2 Payload_bit_orderᶡ 

 ̧ Payload_bit_order = 0 PayloadүbyteהLSB└MSB

Manchester/Whitenɼ 

 ̧ Payload_bit_order = 1∑ PayloadүbyteהMSB└LSB

Manchester/Whitenɼ 

 
 5-19ЕPAYLOAD_BIT_ORDER ᵲ 

 

5.6.9.3 ᶡ 

֥ PN7 PN9 Ї ҏӤ ₴ ῇ Ж ₴

ᵤᵣ ᵣɼ 

 ̧ PN7 ₴  

D6 D5 D4 D3 D2 D1 D0

din

dout

 
ҏ Ї ᵣ Ғ Їה ᵣ ᵣ└ᵤᵣЇ ҿЕ 

1. Reg0E[4] = 1  ᶕ ɼ 

2. Reg71[6] = 1 PN7ɼ 

3. Reg71[5] = 0 LSB Ầ ɼ 

4. Reg71[4]= 0 ₴ ɼ 

5. Reg71[3:1] = ób010 D2 ῇ ₴Ї Reg71[3:1]+1 ₴ Їᶡ Ӄᶡ

ҿ 2Ї∑ D3 ₴ ₴ ῇɼ 
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 ̧ PN9 ῇ  

D6 D5 D4 D3 D2 D1 D0

din dout

D8 D7

ҏ Ї ᵣ Ғ Їה ᵣ ᵣ└ᵤᵣЇ ҿЕ 

1. Reg0E[4] = 1  ᶕ ɼ 

2. Reg71[6] = 0 PN9ɼ 

3. Reg71[5] = 1 MSB Ầ ɼ 

4. Reg71[4]= 1 ῇ ɼ 

5. Reg71[3:1] = ób100 D4 ῇ ῇЇ Reg71[3:1]+1 ₴ Їᶡ Ӄᶡ

ҿ 4Ї∑ D5 ₴ ₴ ῇɼ 

5.6.10 CRC  

5.6.10.1 CRC ῗ  

 5-20ЕCRC ῗ ∆  

     

0x0E 5 R/W crc_en 

CRCᶕ Е 

0Еdisable 

1Еenable 

0x80 4 R/W m3_crc_sel 

3 ЇCRC Е 

0ЕAll payload 

1Е׃FIFOҲ  

0x94 

4 R/W crc_bit_order 

CRC bit  

0ЕLSB 

1ЕMSB 

3 R/W crc_inv 

CRC bit Е 

0Еdisable 

1Еenable 

1:0 R/W crc_len 

CRC Е 

00Е8r  

01Е16r  

10Е24r  

11Е32r  

0x95 7:0 R/W crc_poly[7:0и 

CRC  
0x96 7:0 R/W crc_poly[15:8и 

0x97 7:0 R/W crc_poly[23:16и 

0x98 7:0 R/W crc_poly[31:24и 

0x99 7:0 R/W crc_init_val[7:0] CRC ᵣ √ ẅ 
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0x9A 7:0 R/W crc_init_val[15:8] 

0x9B 7:0 R/W crc_init_val[23:16] 

0x9C 7:0 R/W crc_init_val[31:24] 

 

5.6.10.2 CRC  

 ̧ M3_crc_selЃReg80[4]Є 

ꜗ MODE 3 CRC ɼ 

Preamble
Address

Length
Dest.Addr Src.Addr Seq.Num Auto.Ack

Data CRCSync Word
Seqnum FCS2

Res.

CRC

M3_crc_sel = 1

CRC

          M3_crc_sel = 0  
 5-20ЕCRC  

 ̧ crc_invЃReg94[3]Є 

ꜗ CRC ҅ᵣ Ї 0 ҿ 1Ї 1 ҿ 0ɼ 

b31 é...b30 b1 b0

~b31 ~b30 ~b1 ~b0

éé

MSB LSB

 
 5-21ЕCRC_INV 

 ̧ crc_bit_orderЃReg94[4]Є 

ꜗ CRC b31-b0 ₴ ה b0- b31 ɼ 

b31 é...b30 b1 b0

MSB LSB

 
 5-22ЕCRC_BIT_ORDER 

5.6.10.3 CRC ‼  

 5-21Е CRC ‼ ∆  

  ẅ   ‼  

CRC-4 x4+x+1 0x1ô3 0x3 ITU G.704 



UM2080F32ῳ  RFЃSub-1GHz Є 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 106 

  ẅ   ‼  

CRC-8 x8+x5+x4+1 0x1ô31 0x31  

CRC-8 x8+x2+x1+1 0x1ô07 0x07  

CRC-8 x8+x6+x4+x3+x2+x1 0x1ô5E 0x5E  

CRC-12 x12+x11+x3+x2+x+1 0x1ô80F 0x80F  

CRC-32c X32+x28+x27+éx8+x6+1 0x1ô1EDC6F41 0x1EDC6F41 SCTP 

CRC-16 x16+x15+x2+1 0x1ô8005 8005 IBM SDLC 

CRC-
CCITT 

x16+x12+x5+1 0x1ô1021 0x1021 

ISO HDLCЇITU 

X.25Ї

V.34/V.41/V.42Ї
PPP-FCS 

CRC-32 X32+x26+x23+éx2+x+1 0x1ô04C11DB7 0x04C11DB7 

ZIPЇRARЇIEEE 

802 LAN /FDDIЇ

IEEE1394ЇPPP-
FCS 

 

5.6.10.4 CRC8CRC16ɟ  

1. CRC8X8+X2+X1+1 ӃᶡЃ ҿ0x07Є 

4 5 6 7

din

dout
0 1 2 3

D2 D8D1D0

 
ҏ Ї ҿЕ 

Reg94[1:0] = 0x01Жcrc_len 8bit 

Reg95 = 0x07 

Reg96 = 0x00 

Reg97 = 0x00 

Reg98 = 0x00 

Reg99ЇReg9AЇReg9BЇReg9C ‟ CRC √ ẅɼ 

2. CRC X16+X12+X5+1 ӃᶡЃ ҿ0x1021Є 

9 10 11 12 13 14 15

din

dout
2 3 4 5 6 7 80 1

D0 D5 D12 D16

 
ҏ Ї ҿЕ 

Reg94[1:0] = 0x02Жcrc_len 16bit 

Reg95 = 0x21 

Reg96 = 0x10 

Reg97 = 0x00 

Reg98 = 0x00 

Reg99ЇReg9AЇReg9BЇReg9C ‟ CRC √ ẅ 
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5.7  

5.7.1 SPI  

RF RF_CLKɻRF_MOSIRF_MISOMCU  SPI1Ὺ ЇRF ᵲҿSPIה Ї

MCU SPI1ᵲҿӀ ЇMCU SPI11ғRF ḪɼRF 16MHzҐ ᵲ ɼ

SPI1 ҿ Ї Ґ Ї ҏ ₴ Ї ⅎ

MSBה ᴶ ɼMCU RF SPI1װ   Ї ҅ү ҿ Ї

҅ү ɼ FIFO Ї װ ҅ү SPI_CSҿᵤ Ὺ

ЇRF ┼ ᴰ ꜠ ꜘ Ї FIFO Ї Ӑ╦

3үRF ЇװḈRF FIFO ɼ 

ЇSPI1 Ғ   Їᵜד װ ɼ ṢЇ

RF_CS ᵤɼ ᾨ ҅ү R/W rЇӐ 7ᵣ ɼR/W=0  ЇR/W=1

ɼ 

RW A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

S7 S6 S5 S4 S3 S2 S1 S0 D7 D6 D5 D4 D3 D2 D1 D0

Tp

T1

Tsh

Tsw

Tss

SPI_CS

SPI_CLK

SPI_MOSI

SPI_MISO

Tss

 
 5-23ЕSPI   

 

RW A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

S7 S6 S5 S4 S3 S2 S1 S0 D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

Tp

T2T1

Tsh

Tsw

Tss

SPI_CS

SPI_CLK

SPI_MOSI

SPI_MISO

Tss

 
 5-24ЕSPI FIFO  

 

 5-22ЕSPI  

Name Min Description 

Tsw 100ns ҩ SPI  

Tss,Tsh 31.25ns SPI_CSSPI_CLK  

T1 32ns  

T2 32ns ҩү  

Tp 62.5ns SPI_CLK  
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6 EFC 

6.1  

ҏ ԋ64KbyteEflashỴ Ї ԓḦ ῗ Ḫ ɼEFCҿ

Eflash┼ Ї CPU ҐЇ Flashɻ ɻ ᵲɼ 

6.2 Ӏ  

 ̧ Eflash Ѓ8/16/32bitЄɻsectorchip ᵲ ɼ 

 ̧ װ ɼ 

 ̧ Ӏ 128үsectorЇ ү512 ɼ 

 ̧ NVR 2үsectorЇ ү512 ɼ 

 ̧ NVR / Ḧ ꜗ ɼ 

 ̧  Ḧ ꜗ ɼ 

 ̧ ꜠ ꜗ ɼ 

 ̧ Sector 5msЃmaxЄЇChip 40msЃmaxЄЇword 20usЃmaxЄЇ

25nsЃmaxЄɼ 

6.3  

Е0x01100000 

 6-1ЕEFC ∆  

ẘ    

0x00 EFC_CTRL ┼  

0x04 EFC_SEC   ᵲ Ὴ  

0x08 EFC_STATUS  

0x0C EFC_INTSTATUS Ҳ  

0x10 EFC_INEN Ҳ ᶕ  

0x14 EFC_HALFUS  

0x20 EFC_RCHTRIM RCH TRIM  

0x24 EFC_RCLTRIM RCL TRIM  

6.3.1 ┼ EFC_CTRL (ẘ Е0000H) 

      ᵣẅ  

31:7 RSV - - Ḧ  
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      ᵣẅ  

6:3 Rd_Wait R/W 0 

ᵣɼῚҿ ᵲ

EFlash ɼ

EFlash ҿ

25nsЇװ Eflash

ɼ 

0ЕEflash 1ү

Ї  

1ЕEflash 2ү

Ї HreadyoutḪ ᵤ҅

ү  

2 Chip_Erase_Mode R/W 0 

Chip Erase Mode ᵣЕ 

1ЕChip Erase Mode ᶕ  

0ЕChip Erase Mode  

1 Sector_Erase_Mode R/W 0 

Sector Erase Mode ᵣЕ 

1ЕSector Erase Mode ᶕ  

0ЕSector Erase Mode  

0 Write_Mode R/W 0  

Write ᵣЕ 

1Е  ᵲ ᶕ  

0Е  ᵲ  

6.3.2   Ὴ EFC_SEC (ẘ Е0004H) 

      ᵣẅ  

31:0 Write_Lock_Ser W 0 
Eflash  / ╦Ї Ὺ 

0x55aaaa55ẅЇ ∑ ┼Ὶ   ᵲɼ 

6.3.3 EFC_STATUS (ẘ Е0008H) 

      ᵣẅ  

31:3 RSV - - Ḧ  

2 Nvr2_Lock R 0 

Nvr2 ᵥЕ 

1ЕNvr2 ᵥ 

0ЕNvr2 ᵥ 

1 Nvr1_Lock R 0/1 

Nvr1 ᵥЕ 

1ЕNvr1 ᵥ 

0ЕNvr1 ᵥ 

0 EFlash_Ready R 1 

EFlash ᵣɼ EFlash ᵲ Е 

1ЕEFlash  

0ЕEFlash  

6.3.4 Ҳ EFC_INTSTATUS (ẘ Е000CH) 

      ᵣẅ  

31:5 RSV - - Ḧ  
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      ᵣẅ  

4 Wrong_Prog R/W 0 

1Е  ᵲ ɼ EFC_CTRL

Chip_Erase_Modeɻ

Sector_Erase_ModeɻWrite_Modeᵣ

2ᵣ ҏҿ1װ   ᵲЇ ᵣ

ᴰ 1Ж 

0Е  

1Е ᵲ  

 1 0ɼ 

3 Boot_Err R/W 0 

1ЕBoot ᵲ ɼ Boot

Lockᵥ Ї Boot  

ᵲЇ Boot Chip Erase

ᵲ Ї ᵣ ᴰ 1 

0Е  

 1 0ɼ 

2 Nvr2_Err R/W 0 

1ЕNvr2 ᵲ ɼ Nvr2

Lockᵥ Ї Nvr2  

ᵲЇ Nvr Chip Erase ᵲ

Ї ᵣ ᴰ 1 

0Е  

 1 0ɼ 

1 Nvr1_Err R/W 0 

1ЕNvr1 ᵲ ɼ Nvr1

Lockᵥ Ї Nvr1  

ᵲЇ Nvr Chip Erase ᵲ

Ї ᵣ ᴰ 1 

0Е  

 1 0ɼ 

0 ErWr _done R/W 0 

 / Ҳ ᵣЕ 

1Е / Ї 1 ᵣɼ Ҳ

ᾡ Ї∑֥ Ҳ  

0Е /  

6.3.5 Ҳ ᶕ EFC_INEN (ẘ Е0010H) 

      ᵣẅ  

31:5 RSV - - Ḧ  

4 Wrong_Prog_En R/W 0 

Wrong_ProgҲ ᶕ Е 

1ЕWrong_ProgҲ ᶕ  

0ЕWrong_ProgҲ Ғᶕ  

3 Boot_Err_En R/W 0 

Boot_ErrҲ ᶕ Е 

1ЕBoot_ErrҲ ᶕ  

0ЕBoot_ErrҲ Ғᶕ  

2 Nvr2_Err_En R/W 0 

Nvr2_ErrҲ ᶕ Е 

1ЕNvr2_ErrҲ ᶕ  

0ЕNvr2_ErrҲ Ғᶕ  

1 Nvr1_Err_En R/W 0 

Nvr1_ErrҲ ᶕ Е 

1ЕNvr1_ErrҲ ᶕ  

0ЕNvr1_ErrҲ Ғᶕ  
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      ᵣẅ  

0 Er_done_En R/W 0 

Ҳ ᶕ Е 

1Е / Ҳ ᶕ  

0Е / Ҳ Ғᶕ  

6.3.6 EFC_HALFUS (ẘ Е0014H) 

      ᵣẅ  

31:8 RSV - - Ḧ  

7:0 Half_Us R/W 0xF 

Eflash  ╦Ї hclk

Ї ɼ῎ ҐЕ 

0.5us = Thclk *ЃHalf_Us + 1Є 

hclk ЇӝװHalf_Us + 1 ẅЇ

ԓ0.5usɼ 

6.3.7 RCH TRIM EFC_RCHTRIM (ẘ Е0020H) 

      ᵣẅ  

31:10 RSV - - Ḧ  

9:0 ISEL R/W 10ôh6F 

64M RCH TRIMẅЕ 

ISEL[9:5]ҿ ᵣЇ5װôhFẅҿҲ Ї ꜘ⁯

1ЇRCH_CLKOUT ⁯3%ɼ 

ISEL[4:0]ҿ ᵣЇ5װôh10ẅҿҲ Ї ꜘ⁯

1ЇRCH_CLKOUT ⁯0.27%ɼ 

6.3.8 RCL TRIMEFC_RCLTRIM (ẘ Е0024H) 

      ᵣẅ  

31:10 RSV - - Ḧ  

9:8 RTRIM  2ôh1 32k RCL TRIMẅRTIM 

7:5 RSV - - Ḧ  

4:0 S R/W 5ôhF 32k RCL TRIMẅS 
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6.4 ꜗ  

6.4.1  

BootLoaderShadow(1.5KBytes)

Register

0x00000000

0x00010000

Main Memory (64KBytes)

 Nvr1 (512BytesЄ

 Nvr2 (512BytesЄ

0x01010000

RSV
0x01100000

0x01010200

0x10000000
RSV

0x01100040

0x10000600

RSV

0x01010400

 
 6-1ЕEflash Main꜠  

6.4.2 ꜠  

Eflash  Їҙ Eflash  ῪEflashҒ ЇEFC┼ Ầԋ ꜠

ꜗ ɼ Eflash  Ї ╦CPU Eflashmain Nvr Ї∑

HreadyḪ ᵤЇ CPUד װ Ї CPUῴ EflashMain Nvr Ї

HreadyḪ ᴰ ╔ ᵤЇCPUD Ї └╦ Eflash  Їҙ ╦ ᵲӤ

ЇCPUᴰ ɼ 

6.4.3 EFCҏ  

EFCҏ Їᴰ NvrῪה꜠ ₴ ῗ Trimᴶ ɼ

EFCᵣ ԓ CPUᵣɼ EFC Ї ᴰ CPU ᵣɼ 

6.4.4 EFlash  

RD_WAITẅ ҿ0 ЇCPU Ї Eflashғ Rom ┼ ɼ

RD_WAITҿ1 ЇEfc Ahb hreadyoutḪ ү ᵲ ᴰ ᵤ1ү ɼ 
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6.5 ᴌ  

6.5.1 Readᵲ 

EFlashҏ װ ᵲɼ ᵲ RD_WAITЇ ẅҿ40nsɼ 

6.5.2 Writeᵲ 

EFlashҏ װ   ᵲɼ  ᵲӐ╦ EFC_SEC Ὺ 0x55AAAA55Ї

∑EFC   ᵲɼ 

EFC_CTRL

Write_Modeᵝҹ1

Ώ

EFC_STATUS

Eflash_Readyᵝ
Ҭ Ώ ᵬ

EFC_CTRL

Write_Mode ᵝ 0

EFC_SEC ҬΏ
0x55AAAA55

 

 6-2Е  ᵲ  
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6.5.3 Eraseᵲ 

EFC_CTRL

Chip_Erase_Mode / 

Sector_Erase_Modeᵝҹ
1

Ώ0, Erase ᵬ

EFC_STATUS

Eflash_Readyᵝ

Ҭ

EFC_CTRL

Chip_Erase_Mode / 

Sector_Erase_Modeᵝ
0

EFC_SEC ҬΏ
0x55AAAA55

 

 6-3Е ᵲ  
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7 NVIC 

7.1  

Ὺ Ҳ ┼ (NVIC) Cortex-M0+ ҅ү ⅎɼ ғ CPU Ὺ

Ї ᵤҲ װ └Ҳ Ї Ҳ Ḫ └NVICЇNVIC ֙

Ҳ ᴮᾨ ɼ 

Cortex-M0+ Ὺ ԋ Ҳ ┼ ЃNVICЄЇ 32үҲ ЃIRQЄ

ῇЕ 4үҲ ᴮᾨ Ї Ї ┼ Ҳ ɼ 

NVIC ᴶ ɼᴑᵫ /  Ғ ɼ 

NVIC ɼ ɼ 

(ῗԓNVIC Ὺ Cortex-M0+ ∆Ὺ ῗ ) 

7.2 Ӏ  

 ̧ 32ү Ҳ Ї үҲ Ί 4 ᴮᾨ  

 ̧ Ҙ Ғ Ҳ ЃNMIЄ 

 ̧ “Ҳ  

 ̧ Ҳ ┼ Ї ᵤꜗ ᴧ  

7.3 Ҳ  

 7-1ЕҲ  

Ҳ  Ҳ  

[0] GPIO_PA 

[1] GPIO_PB 

[2] GPIO_PC 

[3] GPIO_PD 

[4] DMA 

[5] LPTimer1 

[6] UART0 

[7] - 

[8] UART1 

[9] I2C 

[10] SPI0 

[11] SPI1 

[12] CAN 

[13] VREF 

[14] GTimer0 

[15] GTimer1 

[16] GTimer2 
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Ҳ  Ҳ  

[17] QSPI 

[18] LPTimer0 

[19] - 

[20] GPIOE 

[21] - 

[22] WDT 

[23] RTC 

[24] ADC 

[25] LPTimer2 

[26] CMP2 

[27] WWDT 

[28] VDT 

[29] OPA 

[30] FLASH interrupt 

[31] - 

NMI - 
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8 UART0 

8.1  

UART0ҷ Ї 8 4 FIFOɼ 

8.2 Ӏ  

 ̧ ᶱ ‼ ᵣЃ ᵣɻ Ểᵣ Ẩ ᵣЄ 

ü 1r ᵣ 

ü 8bit ᵣ  

ü 1r ᵣЃ Ể ЄЇ ᵣ 

ü 1r Ẩ ᵣ 

ü הᵤᵣ└ ᵣᶳ ᴶ  

 ̧ 8 4 FIFOЇ FIFO 

 ̧ Ѓ װ F/D ЄЇ2*8bits  

 ̧ Ҳ  

ü ᵣ Ҳ ҩ  

ü FIFO ɻ ɻῊ ɻ ₴  

ü Ể  

 ̧ Ί ᵣ ꜗ  

 ̧ 9600bpsɻ19200bpsɻ115200bps ᴶ  

8.3  

UART0 Е0x40000000 

 8-1ЕUART0 ∆  

ẘ    

0x00 UART_ISR Ҳ  

0x04 UART_IER Ҳ ᶕ  

0x08 UART_CR ┼  

0x0C UART_TDR  

0x0C UART_RDR  

0x10 UART_BRPL ᵤᵣ  

0x14 UART_BRPH ᵣ  
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8.3.1 Ҳ UART_ISR (ẘ Е00H) 

   ᵣẅ  

31:6 RSV - - Ḧ  

5 FIFO_NE R/W 0 

FIFO Е 

FIFO_NE =0∑FIFO 

FIFO_NE =1∑FIFO  

FIFO Ї ᵣ ꜠ 0ɼ ᴌӤ װ

ᵣЇ 0 ɼ 

4 FIFO_HF R/W  0 

FIFO Е 

FIFO_HF =0∑FIFO  

FIFO_HF =1∑FIFO  

FIFOҲ Ї ᵣ ꜠ 0ɼ ᴌӤ

װ ᵣЇ 0 ɼ 

3 FIFO_FU R/W 0 

FIFOῊ Е 

FIFO_FU =0∑FIFOῊ  

FIFO_FU =1∑FIFOῊ  

FIFOҲ Ї ᵣ ꜠ 0ɼ ᴌӤ

װ ᵣЇ 0 ɼ 

2 FIFO_OV R 0 

Rx-FIFO ₴ Е 

FIFO_OV =0 ₴  

FIFO_OV =1ԋ ₴  

ᴌ ᵣЇ 0 ɼ 

1 TXEND R/W 0 

UART Е  

TXEND =0  

TXEND =1  

ᵣ ᴌ 1Ї ᴌ Ї 0 ɼ 

0 TRE R/W 0 

UART / Ể Е 

TRE =0∑UART / Ể

ЖTRE =1∑UART / Ể

ɼ 

ᵣ ᴌ 1Ї ᴌ Ї 0 ɼ 

8.3.2 Ҳ ᶕ UART_IER (ẘ Е04H) 

   ᵣẅ  

31:6 RSV - - Ḧ  

5 FIFO_EN R/W 0 

FIFO Ҳ ᶕ Е 

FIFO_EN =0 

FIFO_EN =1ᶕ  

4 FIFO_HFEn R/W 0 

FIFO Ҳ ᶕ Е 

FIFO_HFEn =0 

FIFO_HFEn =1ᶕ  

3 FIFO_FUEn R/W 0 

FIFOῊ Ҳ ᶕ Е 

FIFO_FUEn =0 

FIFO_FUEn =1ᶕ  

2 FIFO_OVEn R/W 0 

Rx-FIFO ₴Ҳ ᶕ Е 

FIFO_OVEn =0 

FIFO_OVEn =1ᶕ  
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   ᵣẅ  

1 TXENDEn R/W 0 

Uart Ҳ ᶕ Е 

TXENDEn =0 

TXENDEn =1ᶕ  

0 TREEn R/W 0 

Uart/ Ể Ҳ ᶕ Е 

TREEn =0 

TREEn =1ᶕ  

8.3.3 ┼ UART_CR (ẘ Е08H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 UART_LB R/W 0 

Uart ᶕ ┼Е 

UART_LB =0ЇҒᶕ  

UART_LB =1Їᶕ  

3 UART_P0 R/W 0 

Ể ᶕ ┼Е 

UART_PD =0Ї Ể  

UART_PD =1Ї Ể  

2 FLUSH R/W 0 

UART FIFOҲ Е 

FLUSH=0ЇҒ  

FLUSH=1Ї  

1 TRS R/W 0 

UART Е 

TRS =0 Ғᶕ  

TRS =1 ᶕ  

0 ODD_EN R/W 0 

Ể Е 

ODD_EN =0ЇỂ Even Parity 

ODD_EN =1Ї Odd Parity 

8.3.4 UART_TDR (ẘ Е0CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 UARTDATA W 00  

8.3.5 UART_RDR (ẘ Е0CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 UARTDATA R 00 └  

 

8.3.6 ᵤᵣ UART_BRPL (ẘ Е10H) 

   ᵣẅ  

31:8 RSV - - Ḧ  
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   ᵣẅ  

7:0 UARTBRPL R/W 74 

UARTBPRHɻUARTBPRL

16r ⅎ ɼ 

ᶡ Е ҿ40MHzЇҿ 9600

Ї∑UARTBPRИ40Ĭ1000000õ9600И

1046HЇ UARTBPRHИ10HЇUARTBPRLИ

46Hɼ 

ᶡ Е ҿ40MHzЇҿ 19200

Ї∑UARTBPRИ0823H,UARTBPRHИ

08HЇUARTBPRLИ23Hɼ 

8.3.7 ᵣ UART_BRPH (ẘ Е14H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 UARTBRPH R/W 01 

UARTBPRHɻUARTBPRL

16r ⅎ ɼ 

ᶡ Е ҿ40MHzЇҿ 9600

Ї∑UARTBPRИ40Ĭ1000000õ9600И

1046HЇ 

UARTBPRHИ10HЇUARTBPRLИ46Hɼ 

ᶡ Е ҿ40MHzЇҿ 19200

Ї∑UARTBPRИ0823H,UARTBPRHИ

08HЇUARTBPRLИ23Hɼ 

 

8.4 ᶕ  

8.4.1 ҷ  

1. ҷ ɼ 

2. ҷ ᵣᶕ ɼ 

3. ҷ ꜗ ɼ 

4. ҷ Ҳ ɼ 

5. ҷ Ҳ ᶕ ( ᶕ Ҳ )ɼ 

6. ҷ ┼ Ѓ FIFOҲ Єɼ 

7. ҷ ┼ Ѓ Ể ᵣ Єɼ 

8. ɼ 

9. ᶕ ҷ ɼ 



UM2080F32ῳ  UART0 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 121 

8.4.2 ҷ √   

1. UART_ISR Ї 0 ɼ 

2. UART_IERЇҲ ᶕ Ї ֥ Ҳ “ɼ 

3. UART_TCR.FLUSHЇ FIFOҲ FIFO ɼ 

4. UART_TCR Ї 0 ɼ 

5. UART_BPRL[7:0]UARTBPRH[7:0]ɼ 

8.4.3 ҷ   

1. ɻ ╦ ᴌ װ Ї Ể ɻҲ ᶕ ɼ 

2. UART_TCR.TRS=1ɼ 

3.  ῇ ҅ү └UART_TDRɼ 

4. UART_ISR.TXENDЇ TXEND=1 ╦ Ж ᴌ

ᵣЃ 0 Єɼ 

5. ₴ ЕUART֥ Ҳ SCCISR Ї≡ Ї

Ї Ӑ ᴌ ᵣɼ 

װ .6  ῇҐ҅ү └UART_TDRɼ 

8.4.4 ҷ   

1. ɻ ╦ ᴌ װ ɻ Ể ɻҲ ᶕ ɼ 

2. Ї UART_ISR ᵣ Ҳ ЇFIFO_NEЃ FIFO ЄЇ

FIFO_HFЃ FIFO ЄЇ FIFO_FUЃ FIFOῊ ЄЖ └

ᵣ∑ UART_RDRҲ ЇFIFO ᵣ ꜠ ɼ 

3. Е Ҳ UART_ISR ᵣЇ≡ Ї

Ї Ӑ ᴌ ᵣɼ 

4. ɼ 
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9 UART1 

9.1  

UART1ҷ Ї 16 FIFOЇ ⅎ ɼ 

9.2 Ӏ  

 ̧ 16 ᴌFIFO 

 ̧ ⅎ  

 ̧ CTSЇRTS ┼ 

 ̧ ᵣᶼ  

 ̧ Ҳ  

 ̧ ᵣ Ї Ể ЇẨ ᵣү  

 ̧ DMAJ  

9.3  

UART1 Е0x40003000 

 9-1ЕUART1 ∆  

ẘ    

0x00 UART1_RBR “  

0x00 UART1_THR “  

0x00 UART1_DLL ⅎ ᵤᵣ  

0x04 UART1_DLH ⅎ ᵣ  

0x04 UART1_IER Ҳ ᶕ  

0x08 UART1_IIR Ҳ  

0x08 UART1_FCR FIFO┼  

0x0C UART1_LCR LINE┼  

0x10 UART1_MCR ┼  

0x14 UART1_LSR LINEҲ  

0x18 UART1_MSR  

0x7C UART1_USR  

0x80 UART1_TFL FIFO ү  

0x84 UART1_RFL FIFO ү  

0xC0 UART1_DLF ⅎ  

0xC4 UART1_RAR  

0xC8 UART1_TAR  
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9.3.1 “ UART1_RBR (ẘ Е00H) 

   ᵣẅ  

31:9 RSV - - Ḧ  

8:0 RBR R 0 

ɼ ҿ FIFOῇ

Ї׃ UART1_LCRDLABrҿ0

Ї װ ɼ 

9.3.2 “ UART1_THR (ẘ Е00H) 

   ᵣẅ  

31:9 RSV - - Ḧ  

8:0 THR W 0 

ɼ ҿ FIFOῇ

Ї׃ UART1_LCRDLABrҿ0

Ї װ ɼ 

 

9.3.3 ⅎ ᵤᵣ UART1_DLL (ẘ Е00H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 DLL R/W 0 

ᵤᵣɼ׃ UART1_LCR

DLABrҿ1 Ї װ ɼ 

ⅎ ῎ Е 

baud rate = fclk / (16 * {DLH, DLL}) 

9.3.4 ⅎ ᵣ UART1_DLH (ẘ Е04H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 DLH R/W 0 

ᵣɼ׃ UART1_LCR

DLABrҿ1 Ї װ ɼ 

ⅎ ῎ Е 

baud rate = fclk / (16 * {DLH, DLL}) 

9.3.5 Ҳ ᶕ UART1_IER (ẘ Е04H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 PTIME R/W 0 

THREҲ ᶕ Ї׃ UART1_LCR

DLABrҿ0 Ї װ ɼ 

1Еᶕ THREҲ  

0Е THREҲ  

6:3 RSV - - Ḧ  
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   ᵣẅ  

2 ELSI R/W 0 

LINEҲ ᶕ Ї׃ UART1_LCR

DLABrҿ0 Ї װ ɼ 

1Еᶕ LINEҲ  

0Е LINEҲ  

1 ETBEI R/W 0 

FIFOҲ ᶕ Ї׃

UART1_LCRDLABrҿ0 Ї

װ ɼ 

1Еᶕ FIFOҲ  

0Е FIFOҲ  

0 ERBFI R/W 0 

Ҳ ᶕ Ї׃ UART1_LCR

DLABrҿ0 Ї װ

ɼ 

1Еᶕ FIFO Ҳ  

0Е FIFO Ҳ  

9.3.6 Ҳ UART1_IIR (ẘ Е08H) 

   ᵣẅ  

31:4 RSV - - Ḧ  

7:6 FIFOSE R 0 

FIFOᶕ ɼ 

11ЕFIFOᶕ  

00ЕFIFO  

5:4 RSV - - Ḧ  

3:0 IID R 0001 

IDЕ 

0000ЕCTS/RTSҲ  

0001Е Ҳ  

0010Е FIFO 

0100Е FIFO  

0110ЕLINEҲ  

0111ЕBusy  

1100ЕTimeOutЇ ᶕ FIFO

FIFO Ҳ Ї FIFOҲ

1ү Ї 4үUARTῪЇ

CPU FIFOЇ∑ ᴰ ῇ

TimeOutҲ ɼ 

Ὶ ЕḦ  

9.3.7 FIFO┼ UART1_FCR (ẘ Е08H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:6 RT W 0 

FIFO Ҳ Ї FIFOҲ

ԓ ԓ FIFO Ї

FIFO Ҳ ᵣЕ 

00Е1  

01Е4  

10Е8  

11Е14  
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   ᵣẅ  

5:4 TET W 0 

FIFOҲ Ї FIFOҲ

ԓ ԓ FIFO Ї

FIFOҲ ᵣЕ 

00ЕFIFO 

01Е2  

10Е4  

11Е8  

3 RSV - - Ḧ  

2 XFIFOR W 0 

FIFOr ᵣЕ 

1Е ᵣ FIFO 

0ЕҒ ᵣ FIFO 

1 RFIFOR W 0 

FIFOr ᵣЕ 

1Е ᵣ FIFO 

0ЕҒ ᵣ FIFO 

0 FIFOE W 0 

FIFOᶕ ᵣЕ 

1Еᶕ FIFO 

0Е FIFO 

ᵣ ẅ ᴰ ᵣ

FIFOɼ 

9.3.8 LINE┼ UART1_LCR (ẘ Е0CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 DLAB R/W 0 

UART1_DLLUART1_DLH

ᵣɼ 

1ЕUART1_DLLװ ẘ 0x0

ЇUART1_DLHװ ẘ 0x4

ɼ 

0ЕUART1_RBR/UART1_THRװ ẘ

0x0 ЇUART1_IERװ ẘ

0x4 ɼ 

6 RSV - - Ḧ  

5 SEPS R/W 0 

Ể ᵣ ┼ ᵣЇ׃ UARTԓ

 Е 

1Е PENҿ1Ї EPSҿ1Ї Ể ᵣ

ᴶ ҿ 0 ЖPENҿ1Ї

EPSҿ0 Ї Ể ᵣ ᴶ ҿ

1Ж PENҿ0 Ї

Ể ɼ 

0Е Ể ᵣ ┼ ꜗ ɼ 

4 EPS R/W 0 

Ể ᵣЇ׃ UARTԓ

 Е 

1ЕỂ  

0Е  

3 PEN R/W 0 

Ể ᵣᶕ Ї׃ UARTԓ

 Е 

1Е Ể ᵣᶕ  

0Е Ể ᵣ  



UM2080F32ῳ  UART1 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 126 

   ᵣẅ  

2 STOP R/W 0 

STOP Ї׃ UARTԓ

 Е 

1Е1.5 STOPr 

0Е1 STOPr 

1:0 DLS R/W 0 

UART ᵣЇ׃ UARTԓ

 Е 

00Е5  

01Е6  

10Е7  

11Е8  

9.3.9 ┼ UART1_MCR (ẘ Е10H) 

   ᵣẅ  

31:6 RSV - - Ḧ  

5 AFCE R/W 0 
1ЕCTS/RTS꜠ ┼ᶕ  

0ЕCTS/RTS꜠ ┼  

4:2 RSV - - Ḧ  

1 RTS R/W 0 

RTS ᴌ ┼ᵣЕ 

1 ЕRTS ₴  

0 ЕRTS ₴  

0 RSV - - Ḧ  

9.3.10 LINEҲ UART1_LSR (ẘ Е14H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 RFE R 0 

FIFO Ѓ LINEҲ

ЄЕ 

1Е FIFOҲ ҅ү Ể

UART  

0Е FIFOҲ  

FIFOҲ₴ Ґ҅ү

Їҙ FIFOҲῚ

Ї 0ɼ 

6 TEMT R 1 

Е 

1Е Ї FIFOҿ Їҙ ᵣ

ҿ  

0Е  

5 THRE R 1 

FIFO Е 

1Е FIFO 

0Е FIFO 

4 RSV - - Ḧ  

3 FE R 0 

₴ Ѓ LINEҲ ЄЕ 

1Е  

0Е ₴  

0ɼ 
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   ᵣẅ  

2 PE R 0 

Ể ₴ Ѓ LINEҲ ЄЕ 

1Е Ể  

0Е Ể ₴  

0ɼ 

1 OE R 0 

FIFO₴ Ѓ LINEҲ

ЄЕ 

1Е FIFO₴ 

0Е FIFO ₴ 

0ɼ 

0 DR R 0 

FIFO Е 

1Е FIFO  

0Е FIFO 

9.3.11 UART1_MSR (ẘ Е18H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 CTS R 0 

CTS ᵣЕ 

1Е CTS  

0Е CTS  

3:0 RSV - - Ḧ  

9.3.12 UART1_USR (ẘ Е7CH) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4 RFF R 0 

FIFO Е 

1Е FIFO 

0Е FIFO  

3 RFNE R 0 

FIFO Е 

1Е FIFO  

0Е FIFO 

2 TFE R 1 

FIFO Е 

1Е FIFO 

0Е FIFO  

1 TFNF R 1 

FIFO Е 

1Е FIFO  

0Е FIFO 

0 BUSY R 0 
1ЕUART1 ᴶ  

0ЕUART1ԓ  

9.3.13 FIFO ү UART1_TFL (ẘ Е80H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4:0 TFL R 0 FIFOҲ ү ᵣ 
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9.3.14 FIFO ү UART1_RFL (ẘ Е84H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4:0 RFL R 0 FIFOҲ ү ᵣ 

 

9.3.15 ⅎ UART1_DLF(ẘ ЕC0H) 

 

9.3.16 UART1_RAR(ẘ ЕC4H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

7:0 RAR R/W 0 
ɼ

UARTԓ  ɼ 

9.3.17 UART1_TAR (ẘ ЕC8H) 

   ᵣẅ  

31:5 RSV - - Ḧ  

4:0 TAR R/W 0 
ɼ

UARTԓ  ɼ 

9.4 ᶕ  

9.4.1 UART1  

1. UART1_MCR ɼ 

2. UART1_LCR 7 DLABҿ1ɼ 

3. UART1_DLL/UART1_DLH/UART1_DLFɼ 

4. UART1_LCR 7 DLABҿ0Ї UART1_LCR Ὶ ᵣɼ 

5. UART1_FCRɼ 

6. UART1_IERɼ 

7.  UART1_THRЇ FIFOҲ   ɼ 

   ᵣẅ  

31:5 RSV - - Ḧ  

3:0 DLF R/W 0 

ⅎ Е 

ⅎ ҿDLF/16ɼ 

῎ ҿЕ(PCLK%(BAUDRATE*16)) / 

BAUDRATEɼ 
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8. UART1_IIRҲ ɼ 

9. ᴶ ɼ 

9.4.2 UART1  

1. UART1_MCR ɼ 

2. UART1_LCR 7 DLABҿ1ɼ 

3. UART1_DLL/UART1_DLH/UART1_DLFɼ 

4. UART1_LCR 7 DLABҿ0Ї UART1_LCR Ὶ ᵣɼ 

5. UART1_FCRɼ 

6. UART1_IERɼ 

7. UART1_IIRҲ ɼ 

8. UART1_RBRЇ └ ɼ 

9. ᴶ ɼ 

9.4.3 CTS RTS┼ ꜗ  

 ̧ CTS 

CTSҿUART ῇ Їᵤ Ї UARTװ ɼ CTSῇ ҿ 1Ї 

UART1_THR Ї ᴰḦ FIFOҲҒᴰ ₴Їҿ0 ɼ 

CTS ҐЕ 

1. UART1_CTSɼ 

2. REG_UART1_MCRЇᶕ CTS/RTS꜠ ┼ɼ 

3. REG_UART1_FCRЇᶕ FIFOɼ 

4. UART1_CTSῇҿᵤ ЇUART Ж ῇҿ Ї Ḧ

FIFOҲɼ 

 

 ̧ RTS 

RTSҿUART ₴ Їᵤ Ї ₴ҿᵤ Ї UART ‼ װ

ԋЖ FIFOҲ ү ԓFIFO┼ UART1_FCRҲ FIFOҲ

ү Ҳ ᴌ ЇRTS₴ ҿ Ї UARTҒ ɼ 

RTS ҐЕ 

1. UART1_RTSɼ 
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2. REG_UART1_MCRЇᶕ CTS/RTS꜠ ┼ЇRTS ᴌ ┼ᵣҿ ₴ ɼ 

3. REG_UART1_FCRЇᶕ FIFOЇ FIFO Ҳ ɼ 

9.4.4 UART1 DMAᴶ  

UART1 DMAJ ꜗ Ї Ҏ ᴶ ЕMemory to PeripheralɻPeripheral 

to MemoryɻPeripheral to Peripheralɼ ҐЕ 

1. DMA ғ ᵣPERI_RESET / PERI_CLKENɼ 

2. ┼Ḫ DMA_CH_CTRL_Cxɼ 

3. ᵣ Їᴶ Ѓ8r ᵣ ɻῪ └ Єɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_TR_WIDTH_8ɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_MEM_TO_ PERIPɼ 

4. ʉ ʊ ʉ ʊЃ ҿuart1_txЇ ҿmemЄɼ 

ᵣ └ Ґ ɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_DST_PER_UART1_TXɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_SRC_PER_MEMORYɼ 

5. ʉ ʊ ʉ ʊ ᴶ Ѓ ɻ Ғ Єɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_SINC_INCɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |= DMA_DINC_NOCɼ 

6. ᶕ Ҳ Ї∑ DMAҲ DMA_INT_STATUSЇᶕ Ҳ ɼ 

7. ʉ ʊ ʉ ʊ ʉ ʊɼ 

DMA_SRC_ADDR_CxɻDMA_DST_ADDR_CxɻDMA_CH_CTRL_Cx 

 ̧ ᶡ ЕREG_DMA_SRCADDRC(channel_index) = (uint32_t)src_addrɼ     

 ̧ ᶡ ЕREG_DMA_DSTADDRC(channel_index) = (uint32_t)dest_addrɼ 

 ̧ ᶡ ЕREG_DMA_CHCTRLC(channel_index) |=  (length<<15)ɼ 

8. ҏ ɻװ ‼ Їᶕ DMAЃDMAC_ENЄɼ 

9. ᶕ ‟Ї DMAҲ DMA_INT_STATUSЇ ᴶ ɼ 
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10 I2C 

10.1  

I2C ┼ ҷ I2C ɼI2C Ї ҷה

Ї ҷ ɼI2C SDA SCL └I2C Ї ┼

I2C ɼ Ӏ ה ɼ 

10.2 Ӏ  

 ̧ Ӏ ɻ Їה ɻ ᵲ  

 ̧ ‼Ѓ100KbpsЄ/ (400Kbps)/(1Mbps)Ҏ ᵲ  

 ̧ 7r ꜗ 10r ꜗ  

 ̧  

 ̧ Ҳ ꜗ  

10.3  

I2C Е0x40005400 

 10-1ЕI2C ∆  

ẘ    

0x00 I2C_CR I2C  

0x04 I2C_CLR I2C  

0x08 I2C_STAT I2C  

0x0C I2C_DATA I2C  

0x10 I2C_CCR I2C  

0x14 I2C_SAD0 I2C SLAVE 0 

0x18 I2C_SADM0 I2C SLAVE 0 

0x1C I2C_XSAD0 I2C SLAVE  

0x20 I2C_XSADM0 I2C SLAVE  

0x24 I2C_SRST I2Cr  

0x28 I2C_SAD1 I2C SLAVE 1 

0x2C I2C_SADM1 I2C SLAVE 1 

0x30 I2C_SAD2 I2C SLAVE 2 

0x34 I2C_SADM2 I2C SLAVE 2 

0x38 I2C_SAD3 I2C SLAVE 3 

0x3c I2C_SADM3 I2C SLAVE 3 
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10.3.1 I2C I2C_CR (ẘ Е00H) 

   ᵣẅ  

31:9 RSV - - Ḧ  

8 GCAVAL R 0 

General Callᵣɼ 

1Е └General Call 

0Е └Ceneral Call 

7 IEN R/W 0 

I2C Ҳ ᶕ ɼ 

1ЕҲ ᶕ  

0ЕҲ  

6 ENAB R/W 0 

ה ҐЇI2C ᶕ ᵣɼ 

1ЕI2Cה ҐЇ ᶕ  

0ЕI2Cה ҐЇ ɼЖI2CҒ

Ї SCL/SDAҏ

Ḫ  

5 STA R/W 0 

ᶕ ɼ 

1Е START Ж START

Ӑ Ї ꜠ 0 

0ЕҒ START  

4 STP R/W 0 

Ẩ ᶕ ɼ 

1Е STOP Ж STOPӐ

Ї ꜠ 0 

0ЕҒ STOP  

3 IFLG R/W 0 

Ҳ ᵣЕ 

I2C_STAT ԓ 0xf8 װ ᴑ

ᵫ Ї ᵣ ᴰ ᵣɼ 

 I2C_CLR CLR_IFLGᵣЇ

0ɼSTPr 1 Ї STOP

Ї ᵣӤ 0ɼ 

2 AAK R/W 0 

ᶕ ɼ 

1Е ACK 

0Е NACK 

1 Ї  I2C_CLR

CLR_AAKᵣ 0ɼ 

1 SLAV10M R 0 

ᵲҿ SLAVEЇ └ ғ

Ҳ ᵣɼ 

1Е └ ғSLAVE

Ҳ ẅ  

0Е └ ғSLAVE

Ҳ Ғ  

0 SLAV7M R 0 

ᵲҿ SLAVEЇ └ ғ

Ҳ ᵣɼ 

1Е └ ғSLAVE

Ҳ ẅ  

0Е └ ғSLAVE

Ҳ Ғ  
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10.3.2 I2C I2C_CLR (ẘ Е04H) 

   ᵣẅ  

31:9 RSV - - Ḧ  

8 GCAVAL R/W 0 

General Callꜗ ᶕ ᵣЕ 

1ЕGeneral Callꜗ ᶕ  

0ЕCeneral Callꜗ  

7 CLR_IEN W 0 

I2C Ҳ ᶕ Е 

1Е Ҳ ᶕ  

0ЕҲ ᶕ Ḧ  

6 CLR_ENAB W 0 

I2C ᶕ Е 

1Еῗ I2C  

0ЕḦ I2C╦  

5 CLR_STA W 0 

Е 

1Е START  

0ЕḦ START Ғ  

4 RSV - - Ḧ  

3 CLR_IFLG W 0 

Ҳ Е 

1Е Ҳ  

0ЕḦ Ҳ Ғ  

2 CLR_AAK W 0 

Е 

1Е  

0ЕḦ Ғ  

1:0 RSV - - Ḧ  

10.3.3 I2C I2C_STAT(ẘ Е08H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 STA R 0xF8 I2C ɼ 

 

I2C_STATSTA Ғ ש ש ӎЕ 

ש  I2C ᴌ  

0x08 START   

0x10 RESTART 

0x18 SLAVE ꜘW Ї ACKr   

0x20 SLAVE ꜘW Ї NAKr  

0x28 I2C_DATA Ҳ Ї ACK  

0x30 I2C_DATA Ҳ Ї └NAK  

0x38 ҧ ᴈ  

0x40 SLAVE ꜘR Ї ꜘ └ACK  

0x48 SLAVE ꜘR Ї ꜘ └NAK 

0x50 ЇACK ₴ 

0x58 ЇNAK ₴ 

0x60 SLAVE ꜘW ЇACK ₴ɼ 

0x68 
ҧ ᴈ Ї ҙװ └ SLAVE ꜘW Ї

ACK ₴ɼ 
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ש  I2C ᴌ  

0x70 Ѓ0x00ЄЖ ₴ACKЖ  

0x78 ҧ ᴈ Ї ҙ └ ꜘW ЇACK ₴ɼ 

0x80 ╦҅ ᶕ ה Ж Ж ACKЖ  

0x88 ╦҅ ᶕ ה Ж Ж  ACK;  

0x90 ╦҅ ᶕ Ж Ж ACKЖ 

0x98 ╦҅ ᶕ Ж Ж ACK; 

0xA0 
ᶕ ה ה/ Ҳ Ї └Ẩ ᴌ

ᴌ  

0xA8 ה ꜘR Ж ACK  

0xB0 ҧ ᴈ Ї ҙ └ ꜘR ЇACK ₴ɼ 

0xB8 Ж ACKЖ 

0xC0 Ж  ACK;  

0xC8 ῇ Ж ACKЖ 

0xF8 ῗ Ḫ Ж 

0x00 

ԓ Ẩ ᴌ ₴ Ї Ӏ Ҳ ה ₴

Ж ᶕI2C ῇ ӎ Ӥᴰ₴ 0x00 

  

0xE0 ԑ Ї ACKЖ 

0xE8 ԑ Ї ACK; 

10.3.4 I2C I2C_DATA(ẘ Е0CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:0 DATA R/W 0x0 

I2C ɼ 

I2C Ґ,   └ ү

ɼ 

I2C Ґ, ה ү

ɼ 

10.3.5 I2C I2C_CCR(ẘ Е10H) 

   ᵣẅ  

31:7 RSV - - Ḧ  

6:4 CCRM R/W 0x0 ᵣM 

3:0 CCRN R/W 0x0 ᵣN 

FOSCL = FSCL = PCLK / (2MĬ(N+1)Ĭ10)ЖῚҲЇFOSCLI2C ₴ SCL ɼ 

10.3.6 I2C SLAVE 0 I2C_SAD0 (ẘ Е14H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 ADR0 R/W 0x0 I2Cה 0 

0 GC0 R/W 0x0 

ᶕ ɼ 

1Еᶕ  

0ЕҒᶕ  
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10.3.7 I2C SLAVE 0 I2C_SADM0 (ẘ Е18H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 AMR0 R/W 0x7f 

I2Cה 0ɼ ҅

ᵣғADR0Ҳ ᵣ ɼ 

ᵣҿ1 Ї I2C ᵲҿה

Ї ADR0Ҳ ᵣ ẅɼ 

ᵣҿ0 Ї I2C ᵲҿה

ЇҒ ADR0Ҳ ᵣ ẅɼ 

0 RSV - - Ḧ  

10.3.8 10 I2C SLAVE  I2C_XSAD (ẘ Е1CH) 

   ᵣẅ  

31:11 RSV - - Ḧ  

10:1 XADR R/W 0x0 I2Cה 10 ᵣɼ 

0 XGC R/W 0x0 

10 ҐЇ ᶕ

ɼ 

1Еᶕ  

0ЕҒᶕ  

10.3.9 10 I2C SLAVE I2C_XSADM (ẘ Е20H) 

   ᵣẅ  

31:9 RSV - - Ḧ  

8:1 XAMR R/W 0xff 

10 I2Cה

0ɼ ҅ᵣғXADRҲ ᵣ ɼ 

ᵣҿ1 Ї I2C ᵲҿה

Ї XADRҲ ᵣ ẅɼ 

ᵣҿ0 Ї I2C ᵲҿה

ЇҒ XADRҲ ᵣ ẅɼ 

0 RSV - - Ḧ  

10.3.10 I2Cr I2C_SRST (ẘ Е24H) 

   ᵣẅ  

31:0 SRST W 0x0   Ї ᵣI2C ɼ 

10.3.11 I2C SLAVE 1 I2C_SAD1 (ẘ Е28H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 ADR1 R/W 0x0 I2Cה 1 
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   ᵣẅ  

0 GC1 R/W 0x0 

ᶕ ɼ 

1Еᶕ  

0ЕҒᶕ  

10.3.12 I2C SLAVE 1 I2C_SADM1 (ẘ Е2CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 AMR1 R/W 0x7f 

I2Cה 1ɼ ҅

ᵣғADR1Ҳ ᵣ ɼ 

ᵣҿ1 Ї I2C ᵲҿה

Ї ADR1Ҳ ᵣ ẅɼ 

ᵣҿ0 Ї I2C ᵲҿה

ЇҒ ADR1Ҳ ᵣ ẅɼ 

0 RSV - - Ḧ  

10.3.13 I2C SLAVE 2 I2C_SAD2 (ẘ Е30H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 ADR2 R/W 0x0 I2Cה 2 

0 GC2 R/W 0x0 

ᶕ ɼ 

1Еᶕ  

0ЕҒᶕ  

10.3.14 I2C SLAVE 2 I2C_SADM2 (ẘ Е34H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 AMR2 R/W 0x7f 

I2Cה 2ɼ ҅

ᵣғADR2Ҳ ᵣ ɼ 

ᵣҿ1 Ї I2C ᵲҿה

Ї ADR2Ҳ ᵣ ẅɼ 

ᵣҿ0 Ї I2C ᵲҿה

ЇҒ ADR2Ҳ ᵣ ẅɼ 

0 RSV - - Ḧ  

10.3.15 I2C SLAVE 2 I2C_SAD3 (ẘ Е38H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 ADR3 R/W 0x0 I2Cה 3 

0 GC3 R/W 0x0 

ᶕ ɼ 

1Еᶕ  

0ЕҒᶕ  
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10.3.16 I2C SLAVE 3 I2C_SADM3 (ẘ Е3CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7:1 AMR3 R/W 0x7f 

I2Cה 2ɼ ҅

ᵣғADR3Ҳ ᵣ ɼ 

ᵣҿ1 Ї I2C ᵲҿה

Ї ADR3Ҳ ᵣ ẅɼ 

ᵣҿ0 Ї I2C ᵲҿה

ЇҒ ADR3Ҳ ᵣ ẅɼ 

0 RSV - - Ḧ  

 

10.4  

‼I2C ԋ֒ү ⅎЕ Ḫ Ὶ Ḫ ɻה ᴶ R/Wrᴶ ɻ

Ḫ ɻ Ḫ Ḫ ɼ 
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10.4.1 I2CḪ Ѓ7r Є 

 
 10-1ЕI2CḪ (7r )  

I2C   ҐЕ 

҅ ҲЇ ҿñ  ЃWЄòɼӀ ה Ї └ Ḫ Ї

ה ЃDATAЄЇ ҿ8ᵣЇӀ ҅ү ה

Ḫ ЃACKЄЇ ῴ Ґ҅ү ɼ ┼ɼ

ᴶ ЇӀ ה ҅үẨ ᴶ Ḫ ЃPЄЇᴶ Ẩ ɼ 

ԑ ҲЇ ҿñ ЃRЄòɼӀ ה Ї └ Ḫ Ї

ה ЃDATAЄЇ ҿ 8ᵣЇӀ ҅ү

҅ү Ḫ ЃACKЄЇה └ Ḫ װ ῴ Ґ҅ү ɼ

┼ɼ Ӏ Ẩ ᴶ Ї ה ҅ү Ḫ ЃNACKЄЇ∑ה Ẩ ᴶ ɼ 

ԋ  ЇI2C Ї Ҏ ‟Ї ᴶ ҲЇӀ ᴰ

҅ ᴶ ЃDATAⅎЄҲ ה Ὺ Ỵ Ѓ Ғ SLAVE 

ADDRESSЄЖ ԑ ᴶ ҲЇ Ὺ  ɼ 

S SLAVE ADDRESSR/W A DATA A DATA A/A P

Ń0ń: write

Data tramsfer
(n bytes+acknowlegde)

Ӏ   ה└

S SLAVE ADDRESSR/W A DATA A DATA A/A P

Ń1ń: read

Data tramsfer
(n bytes+acknowlegde)

Ӏ ה Ҳ ₴

S SLAVE ADDRESSR/W A DATA A DATA A/A P

Read or write
Data tramsfer
(n bytes+ack*)

I2C

Sr SLAVE ADDRESSR/WA/A

Read or write
Data tramsfer
(n bytes+ack*)

Sr: restart
*

R/W” Ї

ᾥ

ᶡЕ Ӏ ᴶ ה

ה ᴶ Ӏ

SЕᴶ Ḫ SLAVE ADDRESSЕה

R/WЕᴶ ᵣЇ1ҿ Ї0ҿ 

A/AЕ (ACK) (NACK)Ḫ PЕẨ ᴶ Ḫ
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10.4.2 I2CḪ Ѓ10r Є 

I2C 10bit 7bit ῡ Ї װ ҅ү ҏ ᶕ 7bit

10bit ɼ10bitה ᴌ(S) ᴌ(Sr)ҩү ɼ

҅ү ╦ 7r 1111 0XXЇXX 10bit ᵣ ╦ҩᵣ(A9, A8)Ї 8bit 

ᵣЇ” ᴶ ɼ ԑү ҿ10bit◐Ґ 8r (A7-A0)ɼ 

 

 10-2ЕI2CḪ (10r )  

I2C   ҐЕ 

҅ ҲЇӀ ᵲҿ ה ɼ └ STARTᴌ 7bit Їה

ᴰ XSAD ғ └ ҅ү (11110XX)Ї ῍үbitЃ

 ᵣЄ ҿ0ɼ ү ֥ ACKɼ Ґ ה ғ ԑ

ү 8үbit (XXXXXXXX)Ї ҅үה ֥ ACKɼ Ӏ

ה ᴶ ɼ Ӏ ה ᴰḦ └ └ ᴌ

ᴌ ҅үҒ ה ɼ 

ԑ ҲЇӀ ᵲҿ הה ɼ ԑү ACKӐ╦Ї ғҏ

҅҅ ɼ ᴌ(Sr)Ӑ Ї ה ᴰḦ Ї ה ᴰ SrӐ

҅ү ╦7bit Ї 8үbit ҿ1Ѓ Єɼ Їה ᵲҿ҅ү

֥ ACKɼ ה Ӏ ᴶ ɼ 
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10.5 ᶕ  

10.5.1 √  

I2C √ ᵲה /Ӏ ᶡ Е 

ה .1 ῇI2C_SAD0/ I2C_SAD1/ I2C_SAD2/ I2C_SAD3/ I2C_XSADЇ

I2C_SADM0/ I2C_SADM1/ I2C_SADM2/ I2C_SADM3/ I2C_XSADMЇI2C_SADx

GCr ᵣЇᶕ Ѓ Єɼ 

2. I2C_CR IENr ᵣЇᶕ I2CҲ ɼ 

3.  I2C_CCR I2CḪ Ѓ ‼/ / Єɼ 

4. ԓה Ї I2C_CR AAKɻENABrɼ 

10.5.2 Ӏ ꜗ  

1. I2C_CR STAr 1Ї ₴START ɼ 

2. I2C_STAT ẅ ҿ0x08Ѓ START Єɼ 

3. I2C_CLRҲ CLR_STAᵣ 1Ї STA ɼ 

4. I2C_DATA ῇSLAЃ7r /10rЄ+WЃ0Єɼ 

5. I2C_CLRҲ CLR_IFLGᵣ 1Ї SLA+Wɼ 

6. I2C_STAT ẅ ҿ0x18Ѓ SLAVE ꜘW Ї ACKr Єɼ 

7. I2C_DATA ῇ / ῇ ה Ὺ Ѓ10bitҿ ԑ

+wЄɼ 

ה└ .8 I2C_STAT_SECOND_ADD_ACK=0xe0ҿ ԑ └ACKЇ

Ѓ10bit ꜠ᵲЄɼ 

9. I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

10. I2C_STAT ẅ ҿ0x28Ѓ I2C_DATA Ҳ Ї ACKЄɼ 

11. ҏ Ї └ Ὴ ɼ 

12. I2C_CR STPr 1Ї STOP Їᴶ ɼ 

10.5.3 Ӏ ꜗ  

1. I2C_CR STAr 1Ї ₴STSTARTARTɼ 

2. I2C_STAT ẅ ҿ0x08Ѓ START Єɼ 

3. I2C_CLRҲ CLR_STAᵣ 1Ї STA ɼ 

4. I2C_DATA ῇSLAЃ7r /10rЄ+W(0)ɼ 
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5. I2C_CLRҲ CLR_IFLGᵣ 1Ї SLA+Wɼ 

6. I2C_STAT ẅ ҿ0x18Ѓ SLAVE ꜘW Ї ACKr Єɼ 

7. I2C_DATA ῇ / ῇ ה Ὺ Ѓ10 ∑ҿ ԑ

ה +WЄɼ 

8. ԑ ꜗ I2C_STAT=e0Ї ₴ START Ѓ 10 ₴ ЄЖ 

9. I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

10. I2C_CR STAr 1Ї ₴RESTARTɼ 

11. I2C_STAT ẅ ҿ0x10Ѓ RESTARTЄɼ 

12. I2C_DATA ῇSLAЃ7r 10r Є+R(1)ɼ 

13. I2C_CLRҲ CLR_IFLGᵣ 1Ї SLA+Rɼ 

14. I2C_STAT ẅ ҿ0x40Ѓ SLAVE ꜘR Ї ꜘ └ACKЄɼ 

15. I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

16. I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

17. I2C_STAT ẅ ҿ0x50Ѓ ЇACK ₴ЄЇ I2C_DATAҲ

└ ɼ 

18. ҏ Ї └ ɼ 

19. I2C_CR STPr 1Ї STOP Їᴶ ɼ 

ה 10.5.4 ꜗ  

 ̧ I2C_STATЕ0x60 Ѓ SLAVE ꜘW ЇACK ₴Є 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

 ̧ I2C_STATЕ0x68 Ѓ ᵲӀ ҧ ᴈ Ї ҙ └ SLAVE ꜘW

ЇACK ₴Є 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

 ̧ I2C_STATЕ0x78 Ѓ ᵲӀ ҧ ᴈ Ї ҙ └ ꜘ W ЇACK

₴Є 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 

 ̧ I2C_STAT: 0x70 ( Ѓ0x00ЄЖ ₴ACK) 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1Ї ɼ 
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 ̧ I2C_STAT: 0x80 Ѓ╦҅ ᶕ ה Ж Ж ACKЄ 

ü I2C_DATAҲ └ ɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü ꜘ1ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

 ̧ I2C_STAT: 0x88 Ѓ╦҅ ᶕ ה Ж Ж  ACKЄ 

ü I2C_DATAҲ └ ɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü ꜘ1ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

 ̧ I2C_STAT: 0x90 Ѓ╦҅ ᶕ Ж Ж ACKЄ 

ü I2C_DATAҲ └ ɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü ꜘ1ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

 ̧ I2C_STAT: 0x98 Ѓ╦҅ ᶕ Ж Ж ACKЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

 ̧ I2C_STAT: 0xA0 Ѓ ᶕ ה ה/ Ҳ Ї └Ẩ ᴌ ᴌЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ה 10.5.5 ꜗ  

 ̧ I2C_STATЕ0x60Ї SLAVE ꜘW ЇACK ₴Ѓ10r ₴

Єɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0x68Їҧ ᴈ Ї ҙװ └ SLAVE ꜘW ЇACK

₴Ѓ10r ₴ Єɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 
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ü ꜘ1ɼ 

 ̧ I2C_STATЕ0x70Ї Ѓ0x00ЄЖ ₴ACKЃ10r ₴ Єɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0xA0Ї ᶕ ה ה/ Ҳ Ї └Ẩ ᴌ ᴌ

Ѓ10r ₴ Єɼ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0xA8Ѓ ה ꜘR Ж ACKЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0xB0 Ѓ ᵲה Їҧ ᴈ Ї ҙ └ ꜘR ЇACK

₴Є 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0xB8 Ѓ Ж ACKЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 

 ̧ I2C_STATЕ0xC8 Ѓ ῇ Ж ACKЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_DATA ῇ ɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 

ü ꜘ1ɼ 
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 ̧ I2C_STATЕ0xC0 Ѓ Ж  ACKЄ 

ü I2C_CR AAKr 1Ї I2C_CR AAKrɼ 

ü I2C_CLRҲ CLR_IFLGᵣ 1ɼ 
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11 SPI0 

11.1  

ҷ ЃSerial Peripheral InterfaceЇSPIЄ ֢ ҷ

ɼ ᶱԋ҅үSPI0 Ї ҿӀ ה Ї ғ SPIḪɼ 

11.2 Ӏ  

 ̧ Ὴ ҷ  

 ̧ Ӏה  

 ̧ ᵣЃ 0ɻ1ɻ2ɻ3Є 

 ̧  

 ̧ ה ҿFsys/2 

 ̧ ᴶ Ҳ  

 ̧  “  

 ̧ Ӏ ɻḦ Ҳ  

 ̧ DMA 

 ̧ 8үbyte fifo  

11.3  

SPI0 Е0x40000800 

 11-1ЕSPI0 ∆  

ẘ    

0x0 SPI0_CR SPI0  

0x4 SPI0_CS0 SPI0Ӏ ┼ 0 

0x8 SPI0_CS1 SPI0Ӏ ┼ 1 

0x14 SPI0_OPCR SPI0 ┼  

0x18 SPI0_IE SPI0Ҳ ┼  

0x1C SPI0_IF SPI0Ҳ  

0x20 SPI0_TXBUF SPI0  

0x24 SPI0_RXBUF SPI0  

0x28 SPI0_DMARXLEV SPI0 DMA  

0x2c SPI0_DMATXLEV SPI0 DMA  
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11.3.1 SPI0 SPI0_CR (ẘ Е00H) 

   ᵣẅ  

31:14 RSV - - Ḧ  

13 DMA_TX_EN R/W 0 

DMA Tx ᶕ Е 

1Еᶕ DMA TX  

0Еῗ DMA TX 

12 DMA_RX_EN R/W 0 

DMA Rx ᶕ Е 

1Еᶕ DMA RX 

0Еῗ DMA RX 

11 FLTEN R/W 1 

Slaveῇ ᶕ ЃSSN/SCK/MOSIЄЕ 

1Еᶕ 4ns  

0ЕҒ  

10 SSNM R/W 0 

MasterҐSSN ┼ Е 

1Е 8bitMasterSSNЇ

WAIT ┼ 

0Е 8bitMasterḦ SSNҿᵤЇ

ᵤ WAIT ┼ 

9 TXO_AC R/W 1 

TXONLYᴌ ꜠ ᶕ Е 

1ЕTXONLYᴌ ꜠ Ї ᴌᶕ TXO

Ї Ї ᴌ  

0Еῗ TXONLYᴌ ꜠  

8 TXO R/W 0 

TXONLY┼ᵣЕ 

1Е ꜠Master  

0Еῗ  

7 MSPA R/W 0 

Master Sampling Position AdjustmentЇMaster

MISOḪ ᵣ Ї ԓ Ḫ

ịPCB Е 

1Е үSCK  

0ЕҒ  

6 SSPA R/W 0 

Slave Sending Position AdjustmentЇSlave 

MISO ᵣ Е 

1Е ╦ үSCK  

0ЕҒ  

5 MM R/W 1 

Master/SlaveЕ 

1ЕMaster 

0ЕSlave 

4:3 WAIT R/W 0 

MasterҐЇ 8Bitꜘ ῇ

(1+WAIT)ү SCK cycleῴᴶ Ґ҅ү

8Bit  

2 RSV - - - 

1 SSNSEN R/W 0 

MasterҐЇ ᴌ ┼SSNᶕ Е 

1ЕMasterҐSSN₴ ᴌ ┼ 

0ЕMasterҐSSN₴ ᴌ ꜠ ┼ 

0 SPI0EN R/W 0 

SPI0ᶕ ɼ ῗ ῗ ᶕ Е 

1Еᶕ SPI0 

0Еῗ SPI0Ї  
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11.3.2 SPI0Ӏ ┼ 0 SPI0_CS0 (ẘ Е04H) 

   ᵣẅ  

31:7 RSV - - Ḧ  

6 SSN0 R/W 0 

SPI0Ӏ ҐЇCS0 MasterҐЇ

SSNSENҿ 1Ї ᴌ װ ᵣ ┼SSN

₴ Е 

1ЕSSN ₴ᵤ  

0ЕSSN ₴  

5:3 BAUD0 R/W 001 

SPI0Ӏ ҐЇCS0 Master

ᵣЕ 

000ЕfPCLK/2 

001ЕfPCLK/4 

010ЕfPCLK/8 

011ЕfPCLK/16 

100ЕfPCLK/32 

101ЕfPCLK/64 

110ЕfPCLK/128 

111ЕfPCLK/256 

Ḫ ṢЇҒ ḷ ֙ᵣɼ 

2 LSBF0 R/W 0 

SPI0Ӏ ҐЇCS0  (Frame 

format)Е 

0Еᾨ MSB 

1Еᾨ LSB  

Е Ḫ Ғ ᵣ ẅɼ 

1 CPHOL0 R/W 0 

SPI0Ӏ ҐЇCS0 ɼ 

1Еҷ Ẩ  

0Еҷ Ẩ ᵤ  

Е Ḫ Ғ ᵣ ẅɼ 

SSNҿᵤ Ғ ᵣ ẅ 

0 CPHA0 R/W 0 

SPI0Ӏ ҐЇCS0 ᵣ Е 

1Е ԑү ҅ү  

0Е ҅ү ҅ү  

Е Ḫ Ғ ᵣ ẅɼ 

11.3.3 SPI0Ӏ ┼ 1 SPI0_CS1 (ẘ Е08H) 

   ᵣẅ  

31:7 RSV - - Ḧ  

6 SSN1 R/W 0 

SPI0Ӏ ҐЇCS1 MasterҐЇ

SSNSENҿ1Ї ᴌ װ ᵣ ┼SSN ₴

Е 

1ЕSSN₴ᵤ  

0ЕSSN₴  
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   ᵣẅ  

5:3 BAUD1 R/W 001 

SPI0Ӏ ҐЇCS1 Master

ᵣЕ 

000Е fPCLK/2 

001Е fPCLK/4 

010Е fPCLK/8 

011Е fPCLK/16 

100Е fPCLK/32 

101Е fPCLK/64 

110Е fPCLK/128 

111Е fPCLK/256 

Ḫ ṢЇҒ ḷ ֙ᵣɼ 

2 LSBF1 R/W 0 

SPI0Ӏ ҐЇCS1  (Frame 

format)Е 

0Еᾨ MSB 

1Еᾨ LSB  

Е Ḫ Ғ ᵣ ẅɼ 

1 CPHOL1 R/W 0 

SPI0Ӏ ҐЇCS1 Е 

1Еҷ Ẩ  

0Еҷ Ẩ ᵤ  

Е Ḫ Ғ ᵣ ẅɼ 

SSNҿᵤ Ғ ᵣ ẅɼ 

0 CPHA1 R/W 0 

SPI0Ӏ ҐЇCS1 ᵣ Е 

1Е ԑү ҅ү  

0Е ҅ү ҅ү  

Е Ḫ Ғ ᵣ ẅɼ 

11.3.4 SPI0 ┼ SPI0_OPCR (ẘ Е14H) 

   ᵣẅ  

31:4 RSV - - Ḧ  ҿ0 

3 TXBFC W1C 0 
Transmit Buffer ClearЇ ᴌ 1

Ї 0  

2 RXBFC W1C 0 
Receive Buffer ClearЇ ᴌ 1

Ї 0  

1 MERRC W1C 0 
Master Error ClearЇ ᴌ 1 SPIIF. MERR

 

0 SERRC W1C 0 
Slave Error ClearЇ ᴌ 1 SPIIF.SERR 

 

11.3.5 SPI0Ҳ ┼ SPI0_IE (ẘ Е18H) 

   ᵣẅ  

31:9 RSV - - Ḧ  ҿ0 

8 RNFIE R/W 0 Rx Fifo Full Ҳ ᶕ  

7 TNFIE R/W 0 Tx Fifo Not Full Ҳ ᶕ  

6 MERRIE R/W 0 Master ErrorҲ ᶕ  

5 SERRIE R/W 0 Slave ErrorҲ ᶕ  

4 RXCOLIE R/W 0 ₴Ҳ ᶕ Ї ᴌ 1  
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   ᵣẅ  

3 TXCOLIE R/W 0 ₴Ҳ ᶕ Ї ᴌ 1  

2 IDLEIE R/W 0 SPI0 Ҳ ᶕ  

1 TXBEIE R/W 0 TX Buffer EmptyҲ ᶕ  

0 RXBFIE R/W 0 RX BufferҲ ᶕ  

11.3.6 SPI0Ҳ SPI0_IF (ẘ Е1CH) 

   ᵣẅ  

31:9 RSV - - Ḧ  ҿ0 

8 RNF R 0 

Spi Rx Fifo Full Е 

1ЕSPI0 Rx Fifo 

0ЕSPI0 Rx Fifo 

7 TNF R 1 

Spi Tx Fifo Not FullЕ 

1ЕSPI0 Tx Fifo 

0ЕSPI0 Tx Fifo 

6 MERR R 0 

Master ErrorЕ 

MasterҐᴶ 8ᵣ SSN Ї

MERRᵣ 

5 SERR R 0 

Slave ErrorЕ 

SlaveҐᴶ 8ᵣ SSN Ї

SERRᵣ 

4 RXCOL R/W 0 ₴Ї ᴌ 1  

3 TXCOL R/W 0 ₴Ї ᴌ 1  

2 IDLE R 1 

SPI0 Ї Е 

1ЕSPI0J  

0ЕSPI0J Ҳ 

1 TXBE R 1 

TX Buffer EmptyᵣЕ 

1Е Ї ᴌ TXBUF  

0Е  

0 RXBF R 0 

RX Bufferr Е 

1Е  

0Е  

11.3.7 SPI0 SPI0_TXBUF (ẘ Е20H) 

   ᵣẅ  

31:8 RSV - - Ḧ  ҿ0 

7:0 TXBUF W 0 

SPI0 Ї FIFOῇ ɼ IP̔

ΐ 8үByte FIFOЇ  Ї

 ῇFIFOҲɼ 
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11.3.8 SPI0 SPI0_RXBUF (ẘ Е24H) 

   ᵣẅ  

31:8 RSV - - Ḧ  ҿ0 

7:0 RXBUF R 0 

SPI0 Ї FIFOῇ ɼ IP̔

ΐ 8үByte FIFOЇ Ї

FIFOҲה ₴ ɼ 

11.3.9 SPI0 DMA SPI0_DMARXLEV (ẘ Е28H) 

   ᵣẅ  

31:3 RSV - - Ḧ  ҿ0 

2:0 DMA_RX_LEV R/W 0 

SPI0 FIFO DMA ɼ 

RX FIFOҲ ү ԓ ẅ

Ї֥ DMA RXɼ 

 

11.3.10 SPI0 DMA SPI0_DMATXLEV (ẘ Е2CH) 

   ᵣẅ  

31:3 RSV - - Ḧ  ҿ0 

2:0 DMA_TX_LEV R/W 0 

SPI0 FIFO DMA ɼ 

TX FIFOҲ ү ԓ ẅ

Ї֥ DMA TXɼ 

11.4  

ҿԋῡ Ғ SPI ЇSPI0ҷ װ ᵣ ЃrSPI0_CSx.CPHAЄ

ᵣ(SPI0_CSx.CPOL)֥ 4 Ғ ɼҿḦ ᴶ ЇӀה ᴌ

҅ ɼ 

ԓה ᴌ SPI0 ᶕ ᵣЃSPI0_CR.SPIENЄᵣҿ0 ЇSPI0SCK ҷ

₴ɼ 

11.4.1 CPHA=0 

CPHA=0ЇSPI0 ҷ ҅ү Ї Е 

CPOL=1Ї ҷ Ґ ɼ 

CPOL=0Ї ҷ ҏ ɼ Ґ Е 
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 11-1ЕSPI0 / ЃCPHA=0Є 

11.4.2 CPHA=1 

CPHA=1ЇSPI0 ҷ ԑү Ї Е 

CPOL=1Ї ҷ ҏ ɼ 

CPOL=0Ї ҷ Ґ ɼ Ґ Е 

 
 11-2ЕSPI0 / ЃCPHA=1Є 

ה 11.4.3 ᴌSSN 

SPI0ҿה ᴌЇ∑CPHA=0ЇSSN ᴶ ЇװḈ װ ᵤ

꜠Ґ҅ ᴶ Ї ᾭ֥  “ ɼ Ґ Е 
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 11-3ЕSPI0 SSNЃCPHA=0Є 

 

CPHA=1Їה ᴌ SSN װ ᴶ ҅ ҿᵤЇ Ґ Е 

 
 11-4ЕSPI0 SSNЃCPHA=1Є 

11.5 ᶕ  

 11-2ЕSPI0ҩ  

Ḫ ꜗ ᵣ SPI0 1 SPI0 2 

CS SPI0_CS0 SPI0_CS1 

MISO SPI0_MISO0 SPI0_MISO1 

MOSI SPI0_MOSI SPI0_MOSI 

CLK SPI0_SCK SPI0_SCK 

Е SPI0_CS1SPI0_MISO1ᶕ ЇSPI0_CS0ғSPI0_MISO0ᶕ ɼ 

11.5.1 √  

1. SPI0 ғ ᵣPERI_RESET / PERI_CLKENɼ 

2. SPI0CR.MMᵣЇ Ӏה ɼ 

3. SPI0CR.SSNMᵣЇ SSN ┼ ɼ 

4. SPI0CR.SSNSENᵣЇ SSN ₴ ᴌ ᴌ ┼ɼ 

5. SPI0CSx.SSNxᵣ SPI0CSx.LSBFxᵣЇ SSN ₴ ɼ 

6. SPI0CSx.CPHAxᵣ SPI0CSx.CPOLxᵣЇװ ҷ ᵣ ɼ 
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7. SPI0CSx.BAUDx[2:0]ᵣЇװ ҷ Ѓ ҿה ᴌ ∑Ғ Їҷ

Ӏ ᴌ” Єɼ Ї Ҳ ЇSPI0IESPI0IFᵣɼ 

8. SPI0CR.SPIENЇᶕ SPI0ɼ 

11.5.2  

ü Ӏ ᴌ Е 

SPI0CSx.SSNxᵤ SSN ꜠ᴶ Ї SPI0CSx.TXOr ҿ Ї  ῇ

SPI0_TXBUFЇ SPI0IF.IDLEᵣ Ї SPI0CSx.TXOr ҿᵤЇᴶ

SSN ɼ 

ü ה ᴌ Е 

SPI0CSx.TXOrҿ Ї  ῇSPI0_TXBUFЇ SPI0IF.IDLEᵣ

Ї SPI0CSx.TXOrҿᵤɼ 

11.5.3  

ü Ӏ ᴌ Е 

SPI0CSx.SSNxᵤ SSN ꜠ᴶ Ї  ῇ SPI0_TXBUFЇ

SPI0IF.RXBFᵣЇ SPI0_RXBUF Їᴶ SSN ɼ 

ü ה ᴌ Е 

SPI0IF.RXBFᵣЇ SPI0_RXBUF ɼ 

11.5.4 SPI0 DMA  

1. SPI0 DMA DMA_SPI0TX_LEVЇ ֥ DMA RX FIFO ү

ɼ 

2. ᶕ SPI0 CR.DMA_TX_ENᵣЇᶕ DMA TXɼ 

3. DMA ғ ᵣPERI_RESET / PERI_CLKENɼ 

4. ┼Ḫ DMA_CH_CTRL_Cxɼ 

5. ᵣ Їᴶ Ѓ8r ᵣ ɻῪ └ Єɼ 

6. ʉ ʊ ʉ ʊЃ ҿSPI0 Ї ҿMEMЄЇ ᵣ └

Ґ ɼ 

7. ʉ ʊ ʉ ʊ ᴶ Ѓ ɻ Ғ Єɼ 

8. ᶕ Ҳ Ї∑ DMAҲ DMA_INT_STATUSЇᶕ Ҳ ɼ 

9. ʉ ʊ ʉ ʊ ʉ ʊ 

DMA_SRC_ADDR_CxɻDMA_DST_ADDR_CxɻDMA_CH_CTRL_Cxɼ 
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10. ҏ ɻװ ‼ Їᶕ DMAЃDMAC_ENЄɼ 

11. ᶕ ‟Ї DMAҲ DMA_INT_STATUSɼ 

11.5.5 SPI0 DMA  

1. SPI0 DMA DMA_SPI0RX_LEVЇ ֥ DMA RX FIFO ү

ɼ 

2. ᶕ SPI0 CR.DMA_RX_ENᵣЇᶕ DMA RXɼ 

3. DMA ғ ᵣPERI_RESET / PERI_CLKENɼ 

4. ┼Ḫ DMA_CH_CTRL_Cxɼ 

5. ᵣ Їᴶ Ѓ8r ᵣ ɻῪ └ Єɼ 

6. ʉ ʊ ʉ ʊЃ ҿMEMЇ ҿSPI0 ЄЇ ᵣ └

Ґ ɼ 

7. ʉ ʊ ʉ ʊ ᴶ Ѓ ɻ Ғ Єɼ 

8. ᶕ Ҳ Ї∑ DMAҲ DMA_INT_STATUSЇᶕ Ҳ ɼ 

9. ʉ ʊ ʉ ʊ ʉ ʊɼ 

DMA_SRC_ADDR_CxɻDMA_DST_ADDR_CxɻDMA_CH_CTRL_Cxɼ 

 

10. ҏ ɻװ ‼ Їᶕ DMAЃDMAC_ENЄɼ 

11. ᶕ ‟Ї DMAҲ DMA_INT_STATUSɼ 
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12 SPI1 

12.1  

ҷ ЃSerial Peripheral InterfaceЇSPIЄ ֢ ҷ

ɼ ᶱԋ҅үSPI1 Ї ҿӀ ה Ї ғ SPIḪɼ 

12.2 Ӏ  

 ̧ Ὴ ҷ  

 ̧ Ӏה  

 ̧ ᵣЃ 0ɻ1ɻ2ɻ3Є 

 ̧  

 ̧ ה ҿFsys/2 

 ̧ ᴶ Ҳ  

 ̧  “  

 ̧ Ӏ ɻḦ Ҳ  

 ̧ DMA 

 ̧ 8үbyte FIFO  

12.3  

SPI1 Е0x40005800 

 12-1ЕSPI1 ∆  

ẘ    

0x0 SPI1_CR SPI1  

0x4 SPI1_CS0 SPI1Ӏ ┼ 0 

0x14 SPI1_OPCR SPI1 ┼  

0x18 SPI1_IE SPI1Ҳ ┼  

0x1C SPI1_IF SPI1Ҳ  

0x20 SPI1_TXBUF SPI1  

0x24 SPI1_RXBUF SPI1  

0x28 SPI1_DMARXLEV SPI1 DMA  

0x2c SPI1_DMATXLEV SPI1 DMA  
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12.3.1 SPI1 SPI1_CR (ẘ Е00H) 

   ᵣẅ  

31:14 RSV - - Ḧ  

13 DMA_TX_EN R/W 0 

Dma Tx ᶕ Е 

1Еᶕ DMA TX 

0Еῗ DMA TX 

12 DMA_RX_EN R/W 0 

Dma Rx ᶕ Е 

1Еᶕ DMA RX 

0Еῗ DMA RX 

11 FLTEN R/W 1 

Slaveῇ ᶕ ЃSSN/SCK/MOSIЄЕ 

1Еᶕ 4ns  

0ЕҒ  

10 SSNM R/W 0 

MasterҐSSN ┼ Е 

1Е 8bitMasterSSNЇ

WAIT ┼ 

0Е 8bitMasterḦ SSNҿᵤЇ

ᵤ WAIT ┼ 

9 TXO_AC R/W 1 

TXONLYᴌ ꜠ ᶕ Е 

1ЕTXONLYᴌ ꜠ Ї ᴌᶕ TXO

Ї Ї ᴌ  

0Еῗ TXONLYᴌ ꜠  

8 TXO R/W 0 

TXONLY┼ᵣЕ 

1Е ꜠Master  

0Еῗ  

7 MSPA R/W 0 

Master Sampling Position AdjustmentЇMaster

MISOḪ ᵣ Ї ԓ Ḫ

ịPCB Е 

1Е үSCK  

0ЕҒ  

6 SSPA R/W 0 

Slave Sending Position AdjustmentЇSlave 

MISO ᵣ Е 

1Е ╦ үSCK  

0ЕҒ  

5 MM R/W 1 

Master/SlaveЕ 

1ЕMaster 

0ЕSlave 

4:3 WAIT R/W 0 

MasterҐЇ 8Bitꜘ ῇ

(1+WAIT)ү SCK cycleῴᴶ Ґ҅ү

8Bit  

2 RSV - - - 

1 SSNSEN R/W 0 

MasterҐЇ ᴌ ┼SSNᶕ Е 

1ЕMasterҐSSN₴ ᴌ ┼ 

0ЕMasterҐSSN₴ ᴌ ꜠ ┼ 

0 SPI1EN R/W 0 

SPI1ᶕ ɼ ῗ ῗ ᶕ Е 

1Еᶕ SPI1 

0Еῗ SPI1Ї  
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12.3.2 SPI1Ӏ ┼ 0 SPI1_CS0 (ẘ Е04H) 

   ᵣẅ  

31:7 RSV - - Ḧ  

6 SSN0 R/W 0 

SPI1Ӏ ҐЇCS0 MasterҐЇ

SSNSENҿ 1Ї ᴌ װ ᵣ ┼SSN

₴ Е 

1ЕSSN ₴ᵤ  

0ЕSSN ₴  

5:3 BAUD0 R/W 001 

SPI1Ӏ ҐЇCS0 Master

ᵣЕ 

000Е fPCLK/2 

001Е fPCLK/4 

010Е fPCLK/8 

011Е fPCLK/16 

100Е fPCLK/32 

101Е fPCLK/64 

110Е fPCLK/128 

111Е fPCLK/256 

Ḫ ṢЇҒ ḷ ֙ᵣɼ 

2 LSBF0 R/W 0 

SPI1Ӏ ҐЇCS0  (Frame 

format)Е 

0Еᾨ MSB 

1Еᾨ LSB  

Е Ḫ Ғ ᵣ ẅɼ 

1 CPHOL0 R/W 0 

SPI1Ӏ ҐЇCS0 Е 

1Еҷ Ẩ  

0Еҷ Ẩ ᵤ  

Е Ḫ Ғ ᵣ ẅɼ 

SSNҿᵤ Ғ ᵣ ẅ 

0 CPHA0 R/W 0 

SPI1Ӏ ҐЇCS0 ᵣ Е 

1Е ԑү ҅ү  

0Е ҅ү ҅ү  

Е Ḫ Ғ ᵣ ẅɼ 

12.3.3 SPI1 ┼ SPI1_OPCR (ẘ Е14H) 

   ᵣẅ  

31:4 RSV - - Ḧ  ҿ0 

3 TXBFC W1C 0 
Transmit Buffer ClearЇ ᴌ 1

Ї 0  

2 RXBFC W1C 0 
Receive Buffer ClearЇ ᴌ 1

Ї 0  

1 MERRC W1C 0 
Master Error ClearЇ ᴌ 1 SPIIF. MERR
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12.3.4 SPI1Ҳ ┼ SPI1_IE (ẘ Е18H) 

   ᵣẅ  

31:9 RSV - - Ḧ  ҿ0 

8 RNFIE R/W 0 Rx Fifo Full Ҳ ᶕ  

7 TNFIE R/W 0 Tx Fifo Not Full Ҳ ᶕ  

6 MERRIE R/W 0 Master ErrorҲ ᶕ  

5 SERRIE R/W 0 Slave ErrorҲ ᶕ  

4 RXCOLIE R/W 0 ₴Ҳ ᶕ Ї ᴌ 1  

3 TXCOLIE R/W 0 ₴Ҳ ᶕ Ї ᴌ 1  

2 IDLEIE R/W 0 SPI1 Ҳ ᶕ  

1 TXBEIE R/W 0 TX Buffer EmptyҲ ᶕ  

0 RXBFIE R/W 0 RX BufferҲ ᶕ  

12.3.5 SPI1Ҳ SPI1_IF (ẘ Е1CH) 

   ᵣẅ  

31:9 RSV - - Ḧ  ҿ0 

8 RNF R 0 

Spi Rx Fifo FullЕ 

1ЕSPI1 Rx FIFO 

0ЕSPI1 Rx FIFO  

7 TNF R 1 

Spi Tx FIFO Not Full  

1ЕSPI1  Tx FIFO  

0ЕSPI1  Tx FIFO 

6 MERR R 0 

Master ErrorЕ 

MasterҐᴶ 8ᵣ SSN Ї

MERRᵣ 

5 SERR R 0 

Slave ErrorЕ 

SlaveҐᴶ 8ᵣ SSN Ї

SERRᵣ 

4 RXCOL R/W 0 ₴Ї ᴌ 1  

3 TXCOL R/W 0 ₴Ї ᴌ 1  

2 IDLE R 1 

SPI1 Ї Е 

1ЕSPI1J  

0ЕSPI1J Ҳ 

1 TXBE R 1 

TX Buffer EmptyᵣЕ 

1Е Ї ᴌ TXBUF  

0Е  

0 RXBF R 0 

RX Bufferr Е 

1Е  

0Е  

12.3.6 SPI1 SPI1_TXBUF (ẘ Е20H) 

   ᵣẅ  

31:8 RSV - - Ḧ  ҿ0 
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   ᵣẅ  

7:0 TXBUF W 0 

SPI1 Ї FIFOῇ ɼ IP̔

ΐ 8үByte FIFOЇ  Ї

 ῇFIFOҲɼ 

12.3.7 SPI1 SPI1_RXBUF (ẘ Е24H) 

   ᵣẅ  

31:8 RSV - - Ḧ  ҿ0 

7:0 RXBUF R 0 

SPI1 Ї FIFOῇ ɼ IP̔

ΐ 8үByte FIFOЇ Ї

FIFOҲה ₴ ɼ 

12.3.8 SPI1 DMA SPI1_DMARXLEV (ẘ Е28H) 

   ᵣẅ  

31:3 RSV - - Ḧ  ҿ0 

2:0 DMA_RX_LEV R/W 0 

SPI1 FIFO DMA ɼ 

RX FIFOҲ ү ԓ ẅ

Ї֥ DMA RXɼ 

12.3.9 SPI1 DMA SPI1_DMATXLEV (ẘ Е2CH) 

   ᵣẅ  

31:3 RSV - - Ḧ  ҿ0 

2:0 DMA_TX_LEV R/W 0 

SPI1 FIFO DMA ɼ 

TX FIFOҲ ү ԓ ẅ

Ї֥ DMA TXɼ 

12.4  

ҿԋῡ Ғ SPI ЇSPI1ҷ װ ᵣ ЃrSPI1_CSx.CPHAЄ

ᵣ(SPI1_CSx.CPOL)֥ 4 Ғ ɼҿḦ ᴶ ЇӀה ᴌ

҅ ɼ 

ԓה ᴌ SPI1 ᶕ ᵣЃSPI1_CR.SPIENЄᵣҿ0 ЇSPI1SCK ҷ

₴ɼ 

12.4.1 CPHA=0 

CPHA=0ЇSPI1 ҷ ҅ү Ї Е 

CPOL=1Ї ҷ Ґ ɼ 

CPOL=0Ї ҷ ҏ ɼ Ґ Е 
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 12-1ЕSPI1 / ЃCPHA=0Є 

12.4.2 CPHA=1 

CPHA=1ЇSPI1 ҷ ԑү Ї Е 

CPOL=1Ї ҷ ҏ ɼ 

CPOL=0Ї ҷ Ґ ɼ Ґ Е 

 
 12-2ЕSPI1 / ЃCPHA=1Є 

ה 12.4.3 ᴌSSN 

SPI1ҿה ᴌЇ∑CPHA=0ЇSSN ᴶ ЇװḈ װ ᵤ

꜠Ґ҅ ᴶ Ї ᾭ֥  “ ɼ Ґ Е 



UM2080F32ῳ  SPI1 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 161 

 
 12-3ЕSPI1 SSNЃCPHA=0Є 

CPHA=1Їה ᴌ SSN װ ᴶ ҅ ҿᵤЇ Ґ Е 

 
 12-4ЕSPI1 SSNЃCPHA=1Є 

12.5 ᶕ  

12.5.1 √  

SPI1 ғ ᵣPERI_RESET / PERI_CLKENɼ 

1. SPI1CR.MMᵣЇ Ӏה ɼ 

2. SPI1CR.SSNMᵣЇ SSN ┼ ɼ 

3. SPI1CR.SSNSENᵣЇ SSN ₴ ᴌ ᴌ ┼ɼ 

4. SPI1CSx.SSNxᵣ SPI1CSx.LSBFxᵣЇ SSN ₴ ɼ 

5. SPI1CSx.CPHAxᵣ SPI1CSx.CPOLxᵣЇװ ҷ ᵣ ɼ 

6. SPI1CSx.BAUDx[2:0]ᵣЇװ ҷ Ѓ ҿה ᴌ ∑Ғ Їҷ

Ӏ ᴌ” Єɼ Ї Ҳ ЇSPI1IESPI1IFᵣɼ 

7. SPI1CR.SPIENЇᶕ SPI1ɼ 

12.5.2  

ü Ӏ ᴌ Е 

SPI1CSx.SSNxᵤ SSN ꜠ᴶ Ї SPI1CSx.TXOr ҿ Ї  ῇ
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SPI1_TXBUFЇ SPI1IF.IDLEᵣ Ї SPI1CSx.TXOr ҿᵤЇᴶ

SSN ɼ 

ü ה ᴌ Е 

SPI1CSx.TXOrҿ Ї  ῇSPI1_TXBUFЇ SPI1IF.IDLEᵣ

Ї SPI1CSx.TXOrҿᵤɼ 

12.5.3  

ü Ӏ ᴌ Е 

SPI1CSx.SSNxᵤ SSN ꜠ᴶ Ї  ῇ SPI1_TXBUFЇ

SPI1IF.RXBFᵣЇ SPI1_RXBUF Їᴶ SSN ɼ 

ü ה ᴌ Е 

SPI1IF.RXBFᵣЇ SPI1_RXBUF ɼ 

12.5.4 SPI1 DMA  

1. SPI1 DMA DMA_SPI1TX_LEVЇ ֥ DMA RX FIFO ү

ɼ 

2. ᶕ SPI1 CR.DMA_TX_ENᵣЇᶕ DMA TXɼ 

3. DMA ғ ᵣPERI_RESET / PERI_CLKENɼ 

4. ┼Ḫ DMA_CH_CTRL_Cxɼ 

5. ᵣ Їᴶ Ѓ8r ᵣ ɻῪ └ Єɼ 

6. ʉ ʊ ʉ ʊЃ ҿSPI1 Ї ҿMEMЄЇ ᵣ └

Ґ ɼ 

7. ʉ ʊ ʉ ʊ ᴶ Ѓ ɻ Ғ Єɼ 

8. ᶕ Ҳ Ї∑ DMAҲ DMA_INT_STATUSЇᶕ Ҳ Ж 

9. ʉ ʊ ʉ ʊ ʉ ʊ 

DMA_SRC_ADDR_CxɻDMA_DST_ADDR_CxɻDMA_CH_CTRL_Cxɼ 

10. ҏ ɻװ ‼ Їᶕ DMAЃDMAC_ENЄЖ 

11. ᶕ ‟Ї DMAҲ DMA_INT_STATUSɼ 

12.5.5 SPI1 DMA  

1. SPI1 DMA DMA_SPI1RX_LEVЇ ֥ DMA RX FIFO ү

ɼ 

2. ᶕ SPI1 CR.DMA_RX_ENᵣЇᶕ DMA RXɼ 
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3. DMA ғ ᵣPERI_RESET / PERI_CLKENɼ 

4. ┼Ḫ DMA_CH_CTRL_Cxɼ 

5. ᵣ Їᴶ Ѓ8r ᵣ ɻῪ └ ЄЖ 

6. ʉ ʊ ʉ ʊЃ ҿMEMЇ ҿSPI1 ЄЇ ᵣ └

Ґ ɼ 

7. ʉ ʊ ʉ ʊ ᴶ Ѓ ɻ Ғ Єɼ 

8. ᶕ Ҳ Ї∑ DMAҲ DMA_INT_STATUSЇᶕ Ҳ ɼ 

9. ʉ ʊ ʉ ʊ ʉ ʊ 

DMA_SRC_ADDR_CxɻDMA_DST_ADDR_CxɻDMA_CH_CTRL_Cxɼ 

10. ҏ ɻװ ‼ Їᶕ DMAЃDMAC_ENЄɼ 

11. ᶕ ‟Ї DMAҲ DMA_INT_STATUSɼ 
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13 QSPI 

13.1  

QSPI̔ Ҙ Ḫ Ї ɻ SPI FlashỴב ɼ ꜗ ɼ 

13.2 Ӏ  

 ̧ ᾡ 8ɻ16 32r  

 ̧ CPOL/CPHA┼ 

 ̧ SPI FLASH  ┼Ї ת ᵲ 

 ̧ ת Ї Ὴ  

 ̧   ת ᵲ װ ֥ Ҳ  

 ̧ SPI  

13.3  

QSPI Е0x01100400 

 13-1ЕQSPI ∆  

ẘ    

0x00 SPI_CTRL SPI  

0x04 SPI_BAUD SPI  

0x08 SPI_MEMO_ACC SPIỴ  

0x0C SPI_CMD SPIת  

0x10 SPI_PARA_R SPI  

0x14 SPI_PARA_W SPI   

0x18 SPI_PGT_SET SPI   

0x1C SPI_INTEN SPIҲ ᶕ ┼  

0x20 SPI_INTUS SPIҲ  

0x24 SPI_STATUS SPI  

0x28 SPI_RXBUF SPI  

13.3.1 SPI_CTRLЃẘ Е00HЄ 

   ᵣẅ  

31:12 RSV - - Ḧ  
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   ᵣẅ  

11 CPU_HOLD R/W 0 

QSPI  ҲЇ Ẩ

CPUɼ 

1ЕSPI_PGT_SET ῪЇCPU

Ẩ  

0ЕSPI_PGT_SET ῪЇCPU

 

10:5 HALF_US R/W 001111 

Ї Ж

ẅҿЕЃAHB /2Є-1ɼᶡ ҿ

32MЇ Ӎ ҿ15ɼ 

4:3 X_MODE R/W 10 

SPI Е 

00Е SPI ᴶ ЖЃ ‼SPI Є 

01Е2 SPI ᴶ  

10Е4 SPI ᴶ  

11ЕḦ  

2 LSB R/W 0 

MSB/LSB╦ Е 

1ЕSPI ᴶ ҲLSB╦ 

0ЕSPI ᴶ ҲMSB ╦ 

1 CPOL R/W 0 

CSN ɼ 

1Еҷ Ẩ  

0Еҷ Ẩ ᵤ  

0 CPHA R/W 0 

CSN ᵣ Е 

1Е ԑү ҅ү  

0Е ҅ү ҅ү  

13.3.2 SPI SPI_BAUDЃẘ Е04HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 BAUD1 R/W 0 SPIҷ ԑ ⅎ  

7:0 BAUD0 R/W 10 

SPIҷ ҅ ⅎ ɼ 

ⅎ 2└254Ӑ Ể Ѓ 2

254Єɼ 0r ẅ ҿ0 

F = AHB/{BAUD1, BAUD0}  

13.3.3 SPIỴ SPI_MEMO_ACC (ẘ Е08H) 

   ᵣẅ  

31:21 RSV - - Ḧ  

20 WRITE_NORMAL R/W 0 

SPIЇ  ᶕ  

1Еᶕ SPI  ЇҒ

 

0Еῗ SPI   

19 READ_NORMAL R/W 0 

SPIЇ ᶕ  

1Еᶕ SPI ЇҒ

 

0Еῗ SPI  
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   ᵣẅ  

18 ADDR_LINE_SIZE_R R/W 0 

ᵲ 

1ЕAddressr ԓX_MODE

ẅ 

0ЕAddressᶕ  

17:16 Para_No2_R R/W 01 

ᵲ 

00ЕҒᶕ 2 

01Е 2 ҿ1үbyte 

10Е 2 ҿ2үbyte 

11ЕḦ  

15 Para_No1_R R/W 1 

ᵲ 

1Еᶕ 1Ї 1ҿ҅үbyte 

0ЕҒᶕ 1 

14 Para_Ord2_R R/W 0 

ᵲ” ╦ ꜘῇ 2 

1:  

0: ╦  

13 Para_Ord1_R R/W 1 

ᵲ” ╦ ꜘῇ 1 

1: ɼ 

0: ╦ ɼ 

12 WRITE_NO_DATA R/W 1 
1Е  ᵲ  

0Е  ᵲ  

11 READ_NO_ADDR R/W 0 
1Е ᵲҒ ADDRESS 

0Е ᵲ Address 

10 WRITE_NO_ADDR R/W 1 
1Е  ᵲҒ ADDR  

0Е  ᵲ ADDR  

9 ADDR_LINE_SIZE_W R/W 1 

  ᵲЕ 

1ЕAddressr ԓX mode ẅ 

0ЕAddressᶕ  

8:7 ADDR_WIDTH R/W 10 

ᵣ Е 

00Е ᵣ ҿ1ү  

01Е ᵣ ҿ2ү  

10Е ᵣ ҿ3ү  

11ЕḦ  

6:5 Para_No2_W R/W 00 

  ᵲЕ 

00ЕҒᶕ 2 

01Е 2 ҿ1үbyte 

10Е 2 ҿ2үbyte 

11ЕḦ  

4 Para_No1_W R/W 0 

  ᵲЕ 

1Еᶕ 1Ї 1ҿ҅үbyte 

0ЕҒᶕ 1 

3 CON_RD_EN R/W 0 

ᶕ ᵣɼ 

1Еᶕ  

0ЕҒᶕ  

2 Para_Ord2_W R/W 1 

  ᵲ” ╦ ꜘῇ 2 

1Е  

0Е ╦  

1 Para_Ord1_W R/W 1 

  ᵲ” ╦ ꜘῇ 1 

1Е  

0Е ╦  
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   ᵣẅ  

0 SPI_EN R/W 1 

SPI ᶕ ᵣЕ 

1Еᶕ SPI 

0Е SPI 

13.3.4 SPIת SPI_CMD (ẘ Е0Ch) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 WR_CMD R/W 0  SPIỴ    ת

7:0 RD_CMD R/W 0 SPIỴ  ת

13.3.5 SPI SPI_PARA_R (ẘ Е10H) 

   ᵣẅ  

31:24 RSV - - Ḧ  

23:8 SPI_PARA_R2 R/W 0 SPI 2 ЇῪ Ỵ 2 ẅЖ 

7:0 SPI_PARA_R1 R/W 1 SPI 1 ЇῪ Ỵ 1 ẅЖ 

13.3.6 SPI  SPI_PARA_W (ẘ Е14H) 

   ᵣẅ  

31:24 RSV - - Ḧ  

23:8 SPI_PARA_W2 R/W 0 SPI  2 ЇῪ Ỵ 2 ẅЖ 

7:0 SPI_PARA_W1 R/W 1 SPI  1 ЇῪ Ỵ 1 ẅЖ 

13.3.7 SPI  SPI_PGT_SET (ẘ Е18H) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 SPI_PGT_SET R/W 0 
QSPI₴  ᵲ ת Ї Ж ү

ᵣҿ0.5usɼ 

13.3.8 SPIҲ ᶕ ┼ SPI_INTEN (ẘ Е1CH) 

   ᵣẅ  

31:2 RSV - - Ḧ  

1 OP_ERREN R/W 0 

ᵲҲ ᶕ ᵣЕ 

1Е ᵲҲ ᶕ  

0Е ᵲҲ  

0 INTEN R/W 0 

Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ  
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13.3.9 SPIҲ SPI_INTUS (ẘ Е20H) 

   ᵣẅ  

31:2 RSV - - Ḧ   

1 OP_ERR_STATUS R/W 0 

ᵲҲ ɼ  

҅Ὺ  Ї Ҳ  

1Е Ҳ ֥  

0Е Ҳ ֥  

 1 0 

0 INT_STATUS R/W 0 

  ת Ҳ Ї

SPI_PGT_SET└ Ї ᵣҿ1 

1ЕҲ ֥  

0ЕҲ ֥  

 1 0 

13.3.10 SPI SPI_STATUS (ẘ Е24H) 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 SPI_READY R/W 1 

ɼ 

1ЕQSPI  

0ЕQSPI Ї FLASHᵲ 

13.3.11 SPI SPI_RXBUF (ẘ Е28H) 

   ᵣẅ  

31:0 RXBUF R 0 
SPI Ї 8ᵣ/16r/32rSPI

 

13.4 ᶕ  

13.4.1 QSPIFLASH  

1. QSPI Ї ᵣɼ 

2. Ї ῇᶕ ɼ 

3. REG_QSPI_BAUD ᴶ Ї REG_QSPI_CTRLBIT5-

10 ẅɼ 

4. SPIḪ REG_QSPI_CTRLBIT0-1 ᵣɼ 

5. REG_QSPI_MEMO_ACCBIT0Їᶕ SPIɼ 

ת .6 REG_QSPI_CTRLBIT3-4 // Ḫ ɼ 

ת .7 REG_QSPI_MEMO_ACCЇ / Ї

ɼ 
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8. Ї∑ REG_QSPI_PARA_Rɼ 

9.  REG_QSPI_CMDЇ ῇ ת ɼ 

10. FLASH Ҳ ɼ 

13.4.2 QSPI FLASH  

1. QSPI Ї ᵣɼ 

2. Ї ῇᶕ ɼ 

3. REG_QSPI_BAUD ᴶ Ї REG_QSPI_CTRLBIT5-

10 ẅɼ 

4. SPIḪ REG_QSPI_CTRLBIT0-1 ᵣɼ 

5. REG_QSPI_MEMO_ACCBIT0Їᶕ SPIɼ 

ת .6 REG_QSPI_CTRLBIT3-4 // Ḫ ɼ 

ת .7 REG_QSPI_MEMO_ACCЇ / Ї

ɼ 

8. Ї∑ REG_QSPI_PARA_Wɼ 

9.  REG_QSPI_CMDЇ ῇ ת ɼ 

10. REG_QSPI_PGT_SETЇ ῇ   ɼ 

11. FLASH Ҳ ῇ ɼ 

12.  ῇ Ѓ FLASH busy ת FLASH ЇӤ

REG_QSPI_PGT_SETЇ ᴌ ת Ԑᴌ Ї Ҳ Єɼ 

13.4.3 SPI  

1. REG_QSPI_MEMO_ACCBIT18-19Їᶕ SPI  ɼ 

2. SPI ҿӀ Ї QSPI FLASHҲ ῇ Ї ῇ SPI Ѓ  ῇ

QSPI FLASHῪ (0x0001_0000-0x0101_0000)Ї Ғᴰ ₴Ї ᴌ ᴰ

₴ Ї ῇ Ὶ ∑Ї Єɼ 

3. REG_QSPI_RXBUF SPI ɼ 
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14 Cache 

14.1  

Cache ԓQSPICortexM0Ӑ Ї QSPIҲ Ỵ ת Ї ԓ QSPI

Ї ɼ 

Cache Ҳ ᵣ Ґ Е 

CacheCPU QSPIBUS

 

 14-1ЕCacheᵣ  

14.2 Ӏ  

 ̧ Data Spaceҿ2K  

 ̧ Data SRAMCacheᶕ װ SRAMЇ wordɻhalf wordbyte  

14.3  

Cache Е0x20004400 

 14-1ЕCache ∆  

ẘ    

0x00 CACHE_CR Cache┼  

14.3.1 ┼ CACHE_CR (ẘ Е00H) 

   ᵣẅ  

31:2 RSV - - Ḧ  

1 CACHE_CLR W 0 

 1 CacheҲ Ὺ Ї Cache

ᶕ Ї ᵣ 1ɼ 

1Е CacheҲ  

0ЕҒ CacheҲ  

Ї  COUNTFLAG  
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   ᵣẅ  

0 CACHE_EN R/W 0 

Cacheᶕ ᵣɼ 

CACHEEN = 0ЇCache 

CACHEEN = 1ЇCacheᶕ  

 

14.4 ᶕ  

1. ᶕ CacheЇ CACHE_ENCACHE_CLRᵣ 1Ж 

2. CACHE_ENҒҿ1Ї Cacheᶕ ЇCache Data Spaceװᵲҿ SRAMᶕ ɼ

CACHE_ENҿ1 Ї  Cache Data Spaceɼ 
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15 CAN 

15.1  

CAN(Controller Area Network) ┼ װ ԓ ҟ ┼ Ї  CAN2.0A/B

ɼ 

15.2 Ӏ  

 ̧ Ί ɻᴶ ɻ Ⱶ ɻ ᵤ ᴮ ɼ 

 ̧ ҷ Ḫ Ї Ⱶ Ї Ҳ ᵲɼ 

 ̧ Ί ᴮᾨ ᴈ ꜗ Ї ү ┼ CAN ┼ └CAN-busҏЇ Ӏ

ɼ 

 ̧ ID” ɼ 

 ̧ ┼ɼ 

 ̧ Ḫ └ Ї ꜠ ɼ 

 ̧ Ҫ ‟ҐΊ ꜠ ₴ ꜗ ɼ 

 ̧ Ғ Ї׃ ꜗ Ḫ ɻᴮᾨ Ḫ ɼ 

15.3  

CAN Е0x40005C00 

 15-1ЕCAN ∆  

ẘ    

0x00 CAN_MR  

0x04 CAN_CMR ת  

0x08 CAN_SR ┼  

0x0C CAN_ISR Ҳ  

0x10 CAN_IMR Ҳ ᶕ  

0x14 CAN_RMC FIFO ү  

0x18 CAN_BTR0 0 

0x1C CAN_BTR1 1 

0x20 CAN_TXBUF  

0x24 CAN_RXBUF  

0x28 CAN_ACR  

0x2C CAN_AMR  

0x30 CAN_ECC  

0x34 CAN_RXERR  

0x38 CAN_TXERR  

0x3C CAN_ALC ᴈ ҧ  
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ẘ    

0x40 CAN_RXADDR  

15.3.1 CAN_MR (ẘ Е00H) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7 RXF_CLR W 0 

RX_FIFO ᵣɼ 

1Е ᵣRX_FIFO  Ї ᵣ ᵣ

꜠ ҿ0 

0Е  

6:3 RSV R 0 Ḧ  

2 RM R/W 1 

ᵣ ᵣЕ 

1ЕCAN ᵲ ᵣ  

0ЕCAN ᵲ Ὶל  

ᵣ ҲҒ Ї

ԓ ҅֙ ᴌ Ѓ ֙

ᵣ Ґ   ᵲЄЇ ᵣ װ Ї ῇ

ɼ 

1 LOM R/W 0 

ᵣЕ  

1Е RM=0ЇCAN ῇ * 

0Е RM=0ЇCAN ῇ  

ᵣ ᵣ  

0 AFM R/W 0 

ᴌ ᵣЕ 

1Еᶕ  

0Еᶕ  

ᵣ ᵣ  

Е ҐЇ ᶕ ꜗ └ ЇCAN ┼ ӤҒᴰ CAN ЃҒᴰ ACK

Єɼ Ẩ ╦ẅɼ Ӏ ԓ ЇҒᴰ Ї

ԓCAN ⅎ ᴀɼ 

ת 15.3.2 CAN_CMR (ẘ Е04H) 

   ᵣẅ  

31:3 RSV R 0 Ḧ  

2 TR W 0 

ᵣЕ 

1Е ꜠ Ї ᴶ  

0Е  

1 AT W 0 

Ҳ ᴶ ᾡ ᵣЕ  

1Еᾡ Ҳ ᴶ  

0Е Ҳ ᴶ  

TR AT ꜠ ᴶ Ї

ᴈ ҧ ‟ҐЇҒᴰ ᴶ

ɼҲ ᴶ ᵲ Ї ₴

Ҳ ɼ ҏ҅ү Ҳת TR ҿ 1

꜠ᴶ Ї∑ TRr ҿ0 Ї

ATҿ1 ᴶ ɼ 

0 RSV R 0 Ḧ  
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15.3.3 CAN_SR (ẘ Е08H) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7 RBS R 0 

FIFO Е 

1ЕFIFOҲ ҅  

0ЕFIFOҲ  

6 DSO R 0 

₴ Е 

1ЕRX FIFO₴ЇRX ₴Ҳ Ѓ ᶕ Є 

0Е ҏ װ₴ ₴ 

5 TBS R 1 

BUFFERЕ 

1Е BUFFER CPU ῇ 

0Е BUFFER ɼ

ɼ CPU ҐЃTBS = 0Є

 ῇ “ Ї∑Ғ  ῇ  

4 RSV R 0 Ḧ  

3 RS R 0 

ᵣЕ 

1ЕCAN  

0ЕCAN ԓ  

2 TS R 0 

ᵣЕ 

1ЕCAN ᴶ  

0ЕCAN ԓᴶ  

1 ES R 0 

ᵣЕ 

1Е ҅үCAN └ ┼

Ѓ96Є 

0Е  

0 BS R 0 

ᵣ 

1Е ɼCAN ┼ ԓ ᵣ Ї

Ҳ Ѓ ᶕ Єɼ ҿ

127Ї ҿ 0ɼCAN ҅ ԓ

ᵣ Ї └ CPU RMᵣ ɼ

ᵲ ЇCAN 128 Ḫ ₴

Ѓ11ү ᵣЄЇ Ґ

ɼ BSr 0Ї ᵣЇ

Ҳ Ѓ ᶕ Є 

0Е ɼ ᴶ  

15.3.4 Ҳ / CAN_ISR (ẘ Е0CH) 

   ᵣẅ  

31:7 RSV R 0 Ḧ  

6 ALI R/W 0 

ᴈ ҧ Ҳ ᵣЕ 

CAN ᴶ Ҳҧ ᴈ ҿ

Ї ᵣ ᵣЇ װ ALC װ ҧ

ԋᴈ Ҳ ҅ᵣЇ 1 Ҳ  

5 EWI R/W 0 

Ҳ ᵣЕ 

SR ES BSr Ї

Ҳ ᵣɼ Ї ԓ CAN ῇ

₴ ῗ ɼ 1 Ҳ  
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   ᵣẅ  

4 EPI R/W 0 

꜠Ҳ ᵣЕ 

CAN ┼ └ ₴ ꜠ ⌡Ѓ

ҿӀ꜠└ ꜠ ꜠└Ӏ꜠Є Ї

ᵣ ᵣɼ 1 Ҳ  

3 RI R/W 0 

Ҳ ᵣЕ 

FIFOҲ ҅ CAN ЇCAN

ᵣ 1ɼ ЇCPU RIr  

1Ѓ ЄЇװ⁯ RX

ЃRMCЄ ЇRMCҒᴰ ꜠ ⁯ 

2 TI R/W 0 

Ҳ ᵣЕ 

ꜗ Ї Ҳ ᵣ ᵣɼ  ῇ

Ӑ╦ TIrЃ 1 Є  

ᵣ└TX RAM 

1 BEI R/W 0 

Ҳ ᵣЕ 

CAN └ Ї

BEIr ɼ 1 Ҳ  

0 DOI R/W 0 

₴Ҳ ᵣЕ 

FIFO₴ ЇDOIᵣɼ 1 Ҳ

 

15.3.5 Ҳ ᶕ CAN_IMR (ẘ Е10H) 

   ᵣẅ  

7 RSV R 0 Ḧ  

6 ALIM R/W 0 

ᴈ ҧ Ҳ ᶕ ᵣɼᶕ CAN

ҧ ᴈ ҿCAN Ҳ Е  

1Еᶕ ALIҲ  

0Е ALIҲ  

5 EWIM R/W 0 

Ҳ ᶕ ᵣɼᶕ CAN_SR

BS ESr Ҳ Е 

1Еᶕ EWIҲ  

0Е EWIҲ  

4 EPIM R/W 0 

꜠Ҳ ᶕ ᵣɼᶕ CAN ┼ ῇ

꜠ Ҳ Е 

1Еᶕ EPIҲ  

0Е EPIҲ  

3 RIM R/W 0 

Ҳ ᶕ ᵣЕ 

1Еᶕ RIҲ  

0Е RIҲ  

2 TIM R/W 0 

Ҳ ᶕ ᵣЕ 

1Еᶕ TIҲ  

0Е TIҲ  

1 BEIM R/W 0 

Ҳ ᶕ ᵣɼᶕ CAN

Ҳ Ҳ Е 

1Еᶕ BEIҲ  

0Е BEIҲ  

0 DOIM R/W 0 

₴Ҳ ᶕ ᵣЕ 

1Еᶕ DOIҲ  

0Е DOIҲ  
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15.3.6 CAN_RMC (ẘ Е14H) 

   ᵣẅ  

7:5 RSV R 0 Ḧ  

4:0 RMC R 0 

FIFOҲCAN ү ɼ 

FIFO װ Ỵ16 ɼ װҐ

ᾡ Ỵ -RX FIFO: 

Î
φτ

σ ὨὥὸὥᾲὩὲὫὸᾬὧέὨὩ
 

Е data_length_codeҿ 1Ї CAN

ҿ0Їdata_length_code=1ɼ 

15.3.7 CAN_BTR0 (ẘ Е18H) 

ᵣ  ῇЇ ᴑᵫ ɼ 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7:6 SJW R/W 0 

Е 

tSJW=tSCLK x (2 x SJW.1 + SJW.0 + 1) 

ҿԋ ịҒ CAN ┼ Ӑ

Ї ᵣ ɼ SJW

ӎԋ҅ү װ ҅үᵣ

ɼῴ ҲЇ ᴌᴰ PBS1

Ὺ ꜘ1+SJWүtSCLKЇ PBS2Ὺ⁯

1~Ѓ1+SJWЄүtSCLKғ Ḫ └  

5:0 BRP R/W 0 

ⅎ ẅ: 
tSCLK=2 x tCLK x (32 x BRP.5 + 16 x BRP.4 + 8 x 
BRP.3 + 4 x BRP.2 +2 x BRP.1 + BRP.0 +1) 

ῚҲЇtCLK = 1/fPCLK 

15.3.8 CAN_BTR1 (ẘ Е1CH) 

ᵣ  ῇЇ ᴑᵫ ɼ 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7 SAM R/W 0 

ᵣЕ 

1Е Ҏ Ѓ ԓҲ/u Є 

0Е ҅ Ѓ ԓ Є 

6Е4 TSEG2 R/W 0 
Time Segment 2 

tTSEG2= tSCLK x (4 x TSEG2.2 +2 x TSEG2.1 
+ TSEG2.0 +1) 

3Е0 TSEG1 R/W 0 
Time Segment 1 

tTSEG1= tSCLK x (8 x TSEG1.3 + 4 x TSEG1.2 
+2 x TSEG1.1 + TSEG1.0 +1) 

CAN ᵣ Ґ ɼῚҲ ЃSYNC SEGЄҿ 1 x tSCLKЇ ᵣ “ 1 2

TSEG1TSEG2” ɼ 
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15.3.9 CAN_TXBUF (ẘ Е20H) 

   ᵣẅ  

31:0 TXBUF W 0 

ԓ ῇ CAN

CAN ɼ 

 ῇ Ὺ   ꜠ Ї

ISR Ҳ ῇ TIrЇ װ   ᵣ

└ Ὺ 0h  

15.3.10 CAN_RXBUF (ẘ Е24H) 

   ᵣẅ  

31:0 RXBUF R 0 

ԓ ה CAN

CAN ɼ 

꜠ Ὺ FIFO

Ѓ Є 

└҅ CAN ЇRXBUF └ ҐЃdatabuf DLC”

Ї ҿ0-8BytesЄЕ 
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҅ CAN ЇRMC ꜘ1Ї CAN ┼ ᴰ RX FIFOҲ ү ῇ

Ї  ῇ҅ү32r ЇRBSᵣɼ  ῇ ҅ ЇRI ᵣ ᵣɼ 

15.3.11 CAN_ACR (ẘ Е28H) 

└ ᵣ ԓ Ҳ ӎᵣ ЇCAN ┼ Ҳ

└ ᴶ RX FIFOɼ ЃACR3ЕACR0Є

ЃAMR3ЕAMR0Є ɼ AFMr / ɼ

ҲЇ ҿ4 ɼ ҿ ‼ Ї └ ᴈ ᵣЇRTRr

ᵣ ╦2ү Ѓ Ғ ⅎЄɼ үᵣ ₴Ḫ Ї ꜗ

└ Ж ҿ Ї └ᴈ ᵣ RTRr ɼ ԓ Ҳ ӎ ᵣЇ

Ғ ɼ 

ᴰ ӎҩү ɼ └ ᴰ ҩү Ї”

ῇRX FIFOҲɼ ҅ү ꜗЇ └ Ỵ FIFO

Ҳɼ └ ‼ Ї ҅ү ᴰ ‼ ᴈ ЇRTRr ҅ү ɼ

ԑү ‼ ᴈ RTRrɼ 1ҲҒ Ї AMR1

AMR3ᵤ ᵣ 1ЃҒ ᵣЄɼ 

   ᵣẅ  

31Е0 ACR3-0 R/W 0 

ᴈ

ᵣЇ ӎԋ

֙ᵣᵣ ῗᵣ 

 

databuf[7:0] id[20:18] rtr ide rtr 2'b0 dlc

CAN RX_FIFO for 11bits ID

id[28:21]4'b0

31                                       2423                                      1615                                       87                                        0

databuf[39:8]

databuf[63:40]8'b0

23                                                                                                                                         031                                       24

31                                                                                                                                                                                            0

1st rx

2nd rx

3rd rx

id[12:5] id[20:13] ide rtr 2'b0 dlc

CAN RX_FIFO for 29bits ID

id[28:21]

31                                       2423                                      1615                                       87                                          0

databuf[23:0]

31                                                                                                                                          8

1st rx

2nd rx

3rd rx

id[4:0] rtr 2'b0

7                                          0

databuf[55:24]

31                                                                                                                                                                                            0

databuf[63:56]24'b0

31                                                                                                                                          8 7                                          0

4th rx
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15.3.12 CAN_AMR (ẘ Е2CH) 

└ ᵣ ԓ Ҳ ӎᵣ ЇCAN ┼ Ҳ

└ ᴶ RX FIFOɼ ЃACR3ЕACR0Є

ЃAMR3ЕAMR0Є ӎɼ 

   ᵣẅ  

31:0 AMR3-0 R/W 0 

ӎԋ ֙ᵣᵣ

ῗᵣɼ ᵣ ҿ 1 Ғ

ACR Ҳ ᵣ 

 

Ғ װ Ғ ᴈ Ѓ ‼ 11r / 29r Є ᵣ Ґ Е 

 

 ̧ ҿ Е 

 
 

 
 

 ̧ ҿ Е 

‼ ҐЇ └ Ї ᴰғ ҅ү ID RTRr Їװ ҅ү └

Ї ғ ԑү IDr RTRr ɼ 
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15.3.13 CAN_ECC (ẘ Е30H) 

ECC Ḧ ῗCAN ҏ ש ɼ ɼ 

ᾨ╦ Ӑ╦Ѓ Ҳ ЄЇCANῪ Ғᴰ ɼ 

   ᵣẅ  

31:8 RSV R - Ḧ  

7 RXWRN R 0 RXERR ԓ ԓ96 1 

6 TXWRN R 0 TXERR ԓ ԓ96 1 
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   ᵣẅ  

5 EDIR R 0 

ᴶ Е 

0Е  

1Е  

4 ACKER R 0 ACK ᵣ 

3 FRMER R 0 ᵣ 

2 CRCER R 0 CRC ᵣ 

1 STFER R 0 ᾥ ᵣ 

0 BER R 0 ᵣ ᵣ 

15.3.14 CAN_RXERR (ẘ Е34H) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7:0 RXERR R 0 
╦ẅɼ ῗ Ԑ

ᴌЇ∑RX √ ҿ0 

15.3.15 CAN_TXERR (ẘ Е38H) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7:0 TXERR R 0 

╦ẅ ᵤ 8r ɼ

ῗ ԐᴌЇ∑ ᴶ √ ҿ127Ї

װ ӎ Ѓ₴ 128

Ḫ Єɼ Ὺ TXERR

ῗ ῗ Ḫ  

15.3.16 ᴈ ҧ CAN_ALC (ẘ Е3CH) 

CAN ┼ ᴈ ҧ ⅓ Ὺᵣ ɼ Ὶ Ї ֥ ñᴈ ҧ Ҳ òɼ Ї

ᴈ ҧ Ҳ ᵣ ɼ҅ Ӏ ┼ ԋ Ὺ Ї ᴰҿҐ҅үᴈ ҧ

‟ ꜗ ɼ ꜗ ᾡ CAN үCAN ɼ ԓ Ї װ

ᴈ Ғ ꜗ ‟ɼ 

   ᵣẅ  

31:5 RSV R 0 Ḧ  

4:0 ALC R 0 ᴈ ҧ ᵣ  
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15.3.17 CAN_RXADDR (ẘ Е40H) 

   ᵣẅ  

31:11 RSV R 0 Ḧ  

10:2 RX_ADDR_BASE R/W 0 

rx fifoᶕ sramҲ ẘ  

Ѓrx fifoҿ0x20003000Ѓ+ẘ Є

64bytesЇ fifo ה

0x20003000Ѓ+ẘ Є Ї ᴌ

SRAM Ὺ ↔ⅎЇ

ᾭғῚל “ ɼẘ ҿ

{RX_ADDR_BASE[8:0], 2ôb0}Є 

1:0 RSV R 0 Ḧ  

15.4 ᶕ  

15.4.1 CAN  

1. CAN Ї ᵣЇcanꜗ ɼ 

2. CAN_BTR0/CAN_BTR1ɼ 

3. CAN_ISR ᵣ/Ҳ ᵣɼ 

4. Ҳ ᶕ IMR Їᶕ TIҲ Ѓ Єɼ 

5. MR LOMr Ї ῇ ɼ 
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6. CAN_TXBUFЇ ӎ  ῇ CAN Ὺ Ї ᾨ

 ῇЇ  ῇ32r ɼ 

CMRת .7 TRr Ї ꜠ ɼ 

8. TBSr 1 Ѓ ᶕ TIҲ Ї TIҲ ЄЇ

ɼ 

15.4.2 CAN  

1. CAN Ї ᵣЇcanꜗ ɼ 

2. CAN_BTR0/CAN_BTR1ɼ 

3. CAN_ISR ᵣ/Ҳ ᵣɼ 

4. Ҳ ᶕ IMR Їᶕ RIҲ Ѓ Єɼ 

5. Ї ᶕ ЇCAN_MR AFMr 1ɼCAN_ACR

Ὺ ЇCAN_AMR ғ ACR ᵣɼ Ғ

ЇAMR ᵣ 1ɼ 

6. MR LOMr Ї ῇ ɼ 

7. RBSr 1 Ѓ ᶕ RIҲ Ї RIҲ ЄЇ

CAN_RXBUFЇ └ ₴ ɼ 

15.4.3 CAN  

CAN װ Ґװ ү װ ₴Е 

AЉ ЕTsclɼ 

BЉ 1Еtesg1ɼ 

CЉ 2Еtesg2ɼ 

DЉ ЕSJWɼ 

ῚҲ CAN ┼ װ ⅎ ” ɼ 

tesg1=TS1+1, tesg2=TS2+1; prescaler=2(BRP+1) 

 

 

ᶡ Е 

װ ҿ1M/500k/250k/125k bps 

APB =PCLK=32Mhz, 

CAN  BitRate = Fpclk/(2*((BRP+1)*(TS1+TS2+3))), ЕTS1>=TS2 
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 ̧ ҿ1M Е 

BRP=1(4ⅎ ), BitRate = 1M = 32M/(2((1+1)*(TS1+TS2+3))),װ װ TS1=3,TS2=2 

 ̧ ҿ500K Е 

BRP=3(8ⅎ ), BitRate = 0.5M = 32M/(2((3+1)*(TS1+TS2+3))),װ װ

TS1=3,TS2=2 

 ̧ ҿ250K Е 

BRP=7(16ⅎ ), BitRate = 0.25M = 32M/(2((7+1)*(TS1+TS2+3))),װ װ

TS1=3,TS2=2 

 ̧ ҿ125K Е 

BRP=15(32ⅎ ), BitRate = 0.125M = 32M/(2((15+1)*(TS1+TS2+3))),װ װ

TS1=3,TS2=2 

 



UM2080F32ῳ  GTIMER 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 185 

16 GTIMER 

16.1  

3ү16r / Timer(Gtimer0ɻGtimer1ɻGtimer2)Ї ү

Ҳ ɼ ֙Timerװ Ї ῇḪ “ Ѓ ῇ ЄЇ֥ ₴

ЃPWMɻ ԝ PWMЄЇ װ ҏЇ ҐЇ ҏ/ҐҎ Їҙ ẅ װ

ᴌ ɼ үTimer2 PWM ₴( ԝ )Ї 1 ῇ ɼ 

16.2 Ӏ  

 ̧ 16r ҏɻ Ґɻ ҏ/Ґ ꜠   

 ̧ 16r ⅎ Ї ⅎ  

 ̧  

 ̧ ԓ ῇ ɻ ₴ ɻPWM( Ҳ )ɻ “ ₴ 

 ̧  

 ̧ ԝ ₴ 

 ̧ ╒ ῇḪ ┼ꜗ Ї ᶕPWM ₴ ԓ҅ү  

 ̧ Ҳ Ґ₉װ ‟֥ Е 

ü UpdateҲ Е ҏ/Ґ ₴ 

ü ῇ  

ü ₴  

ü ╒ Ḫ ῇ 

 ̧ ᶕ  

16.3  

GTimer0 Е0x40000C00 

GTimer1 Е0x40003400 

GTimer2 Е0x40003800 

 16-1ЕGTIMER ∆  

ẘ    

0x00 GTIM_CR GTIM┼  

0x04 GTIM_IER GTIMҲ ᶕ  

0x08 GTIM_SR GTIM  

0x0C GTIM_EGR GTIMԐᴌ֥  
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ẘ    

0x10 GTIM_CCMR GTIM /  

0x14 GTIM_CCER GTIM / ᶕ  

0x18 GTIM_CNT GTIM  

0x1C GTIM_PSC GTIMⅎ  

0x20 GTIM_ARR GTIM꜠  

0x24 GTIM_CCR GTIM /  

0x28 GTIM_CARS1 GTIMᴌ  

16.3.1 GTIM┼ GTIM_CR (ẘ Е00H) 

   ᵣẅ  

31:29  RSV - - Ḧ  

28 ADC_HDT R/W 0 

ADC ᴌ ꜗ ᶕ Е 

1ЕADC ᴌ ꜗ ᶕ  

0ЕADCᴌ ꜗ  

27 OPA_NKEN R/W 0 

OPAᵲҿ╒ ᶕ  

1Еᶕ OPAᵲҿ╒  

0Еῗ OPAᵲҿ╒  

26 CMP2_BKEN R/W 0 

CMP2ᵲҿ╒ ᶕ Е 

1Еᶕ CMP2ᵲҿ╒  

0Еῗ CMP2ᵲҿ╒  

25:24 RSV - - Ḧ  

23 LVD_BKEN R/W 0 

LVDᵲҿ╒ ᶕ Е 

1Еᶕ LVDᵲҿ╒  

0Еῗ LVDᵲҿ╒  

22 BREAK2_SEL R/W 0 

Gtimer0 

IO ╒ Е 

1Е Gtimer2IOᵲҿ╒

 

0ЕҒ Gtimer2IOᵲҿ╒

 

 
Gtimer1 

IO ╒ Е 

1Е Gtimer2IOᵲҿ╒

 

0ЕҒ Gtimer2IOᵲҿ╒

 

 
Gtimer2 

IO ╒ Е 

1Е Gtimer1IOᵲҿ╒

 

0ЕҒ Gtimer1IOᵲҿ╒
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   ᵣẅ  

21 BREAK1_SEL R/W 0 

Gtimer0 

IO ╒ Е 

1Е Gtimer1IOᵲҿ╒

 

0ЕҒ Gtimer1IOᵲҿ╒

 

 
Gtimer1 

IO ╒ Е 

1Е Gtimer0IOᵲҿ╒

 

0ЕҒ Gtimer0IOᵲҿ╒

 

 
Gtimer2 

IO ╒ Е 

1Е Gtimer0IOᵲҿ╒

 

0ЕҒ Gtimer0IOᵲҿ╒

 

20 PWMN_IDLE R/W 0 

PWM ₴ IDLE Е 

1Е ҿ  

0Е ҿᵤ  

19 PWMP_IDLE R/W 0 

PWM ₴ IDLE Е 

1Е ҿ  

0Е ҿᵤ  

18 MOE R/W 0 

₴ᶕ Е 

1Е ₴ ᶕ  

0Е ₴  

17:16 PWMN_B_S R/W 0 

PWM╒ ЇPWMԝ

ᵣЕ 

00Еᵤ  

01Е  

10/11Е  

15:14 PWMS_B_S R/W 0 

PWM╒ ЇPWM

ᵣЕ 

00Еᵤ  

01Е  

10/11Е  

13 SOFT_BK R/W 0 

ᴌ ╒ ꜗ ᵣЕ 

 1Е ᴌ ╒ ꜗ  

0Е ᴌҒ ╒ ꜗ  

12 CEN_ALL W 0 

Gtimer0 

1Е ᶕ Gtimer0/1/2

LPTIM0/1/2Ї  ᵣ ЇGtimer0/1/2

LPTIM0/1/2CENr ҿ1 

0Е ᵲЇ ᵣ ҿ0 

Gtimer1Е ᵣ 

Gtimer2Е ᵣ 



UM2080F32ῳ  GTIMER 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 188 

   ᵣẅ  

11 BKE_POL R/W 0 

╒ Ḫ Е 

1Е╒ Ḫ ᵤ Ж 

0Е╒ Ḫ Ж 

10 BKE R/W 0 

╒ ꜗ ᶕ Е 

1Е╒ ꜗ ᶕ Ж 

0Е╒ ꜗ Ж 

9 PWM_DEAD R/W 0 

PWM ῇꜗ ᶕ  

0Е ᾭ ꜗ ῗ Ж 

1Е ᾭ ꜗ ᶕ ɼ 

8 PWM_INV R/W 0 

ԝ PWMғ PWM ⅎᶕ  

0Еԝ PWM PWM ᵣ 

1Еԝ PWM PWM ᵣ 

7 MMS R/W 0 

Ӏ Ї ԓ Ӏ Ґ

ה Ḫ ЃTRGOЄ

 

1ЕUEЃupdate eventЄḪ ᵲ
TRGO 

0ЕOC1REFᵲTRGO 

6 ARPE R/W 0 

Auto-reloadᶕ  

0ЕARR Ғᶕ preload 

1ЕARR ᶕ preload 

5:4 CMS R/W 0 

 

00Е  

01ЕҲ 1Ї ₴ Ҳ

׃ Ґ Ҳ ᵣ 

10ЕҲ 2Ї ₴ Ҳ

׃ ҏ Ҳ ᵣ 

11ЕҲ 3Ї ₴ Ҳ

ҏ Ґ Ҳ

ᴰ ᵣ 

3 CEN_ALL_EN R/W 0 

CEN_ALLᶕ Е 

1Е ╦ Gtimerװ CEN_ALL

┼Ж 

0Е ╦ GtimerCEN_ALLḪ

Ж 

2 DIR R/W 0 

Е 

0Е ҏ  

1Е Ґ  

Е ҿҲ

Ї  

1 OPM R/W 0 

“ ₴ Е 

0ЕUpdate EventҒẨ  

1ЕUpdate Event Ẩ

Ѓ ꜠ CENЄ 

0 CEN R/W 0 

ᶕ Е 

0Е ῗ  

1Е ᶕ  
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16.3.2 GTIMҲ ᶕ GTIM_IER (ẘ Е04H) 

   ᵣẅ  

31:3  RSV - - Ḧ  

2 BKE_IE R/W 0 

╒ Ҳ ᶕ Е 

1Е╒ Ҳ ᶕ  

0Е╒ Ҳ  

1 CCIE R/W 0 

/ Ҳ ᶕ Е 

0Е / Ҳ  

1Еᾡ / Ҳ  

0 UIE R/W 0 

UpdateԐᴌҲ ᶕ Е 

0Е UpdateԐᴌҲ  

1Еᾡ UpdateԐᴌҲ  

16.3.3 GTIM GTIM_SR (ẘ Е08H) 

   ᵣẅ  

31:3 RSV - - Ḧ  

2 BKE_F R/W1C  0 

╒ Ҳ Е 

1Е ԓ╒  

0Е ԓ╒  

 1 0ɼ 

1 CCIF R/W1C  0 

/ Ҳ Е 

CC ҿ ₴ЕCCIF

ẅ ԓ ẅ ᵣЇ ᴌ 1

ɼ 

CC ҿ ῇЕ Ԑ

ᴌ ᵣЇ ᴌ 1 Ї ᴌ

GTIM_CCR꜠ ɼ 

0  UIF R/W1C  0 

UpdateԐᴌҲ Ї ᴌ ᵣЇ

ᴌ 1 ɼ 

Ԑᴌ ЇUIFr Ї

shadow  

16.3.4 GTIMԐᴌ֥ GTIM_EGR (ẘ Е0CH) 

   ᵣẅ  

31:1  RSV - - Ḧ  

0  UG W 0  

ᴌUpdateԐᴌЇ ᴌ ᵣ

֥ UpdateԐᴌЇ ᴌ ꜠ ɼ 

ᴌ ᵣUG ᴰ √

shadow Ї ⅎ

ɼ 
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16.3.5 GTIM / GTIM_CCMR (ẘ Е10H) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15 CAPCLR R/W 0 

┼ᵣЕ 

0Е ᶕ  

1Е ᶕ Ḧ ҿ0Ї └

└ ҅ү  

14:13 ICPSC R/W 0 

ⅎ ᵣЕ 

00Е 1  

01Е 2  

10Е 4  

11Е 8 

12 CAPFLT R/W 0 

ῇ Ḫ ᶕ Е 

0Е ῇ ꜗ  

1Е ῇ ꜗ  

11:10 CAPEDGE R/W 0 

┼ᵣЕ 

00Еҏ  

01ЕҐ  

10/11Еҏ Ґ  

9:8 CAPSSEL R/W 0 

ᵣЕ 

Gtimer0 

00ЕGTIMER0_CH 

01ЕUART0_RX 

10ЕLPTIM0_OUT 

11ЕCLK32K_GTIMER0 

 
Gtimer1 

00ЕGTIMER1_CH 

01ЕUART1_RX 

10ЕLPTIM1_OUT 

11ЕCLK32K_GTIMER1 

 
Gtimer2 

00ЕGTIMER2_CH 

01ЕI2C_SCL 

10ЕLPTIM2_OUT 

11ЕCLK32K_GTIMER2 

7 TFLT R/W 0 

ᶕ Е 

0Е ꜗ  

1Е ꜗ  

6 TEDGE R/W 0 

Е 

0Еҏ  

1ЕҐ  
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   ᵣẅ  

5:4 TSSEL R/W 0 

ᵣЕ 

Gtimer0 

00ЕAPBCLKЃPCLKЄ 

01ЕNC 

10ЕCLK32K_GTIMER0Ѓ32k Є 

11ЕGTIMER0_CHЃGTIMER0

ῇЄ 

 
Gtimer1 

00ЕAPBCLKЃPCLKЄ 

01ЕNC 

10ЕCLK32K_GTIMER1Ѓ32k

Є 

11ЕGTIMER1_CHЃGTIMER1

ῇЄ 

 
Gtimer2 

00ЕAPBCLKЃPCLKЄ 

01ЕNC 

10ЕCLK32K_GTIMER1Ѓ32k

Є 

11ЕGTIMER2_CHЃGTIMER2

ῇЄ 

3:1 RSV - - Ḧ  

0 CCS R/W 0 

/ 1 Е 

0ЕCC ҿ ₴ 

1ЕCC ҿ ῇ 

Е CCS׃ ῗ

ЃCCE=0Є   װ

16.3.6 GTIM / ᶕ GTIM_CCER (ẘ Е14H) 

   ᵣẅ  

31:2 RSV - - Ḧ  

1 CCP R/W 0 

CC ҿ ₴ Е 

0ЕCNT<CCR₴  

1ЕCNT>CCR₴  

0 CCE R/W 0 

/ ₴ᶕ Е 

CC ҿ ₴ Е 

0ЕOC ₴ 

1ЕOC ₴ 

CC ҿ ῇ Е 

0Еῗ ꜗ  

1Еᶕ ꜗ  
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16.3.7 GTIM GTIM_CNT (ẘ Е18H) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CNT R 0 ẅ 

16.3.8 GTIMⅎ GTIM_PSC(ẘ Е1CH) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 PSC R/W  0 

ЃCK_CNTЄ ⅎ ẅЕ 

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

҅үpreloadЇ updateԐ

ᴌ ῚῪ ῇshadow  

ЕҒᶕ preloadЇᶳ └ updateԐᴌ ᶕpscẅ ῇshadow  

16.3.9 GTIM꜠ GTIM_ARR (ẘ Е20H) 

   ᵣẅ  

31:16 ARRN R/W  0 

₴ ꜠ ẅЇԝ

 

҅үpreloadЇ updateԐ

ᴌ ῚῪ ῇshadow  

15:0 ARR R/W  0 

₴ ꜠ ẅ 

҅үpreloadЇ updateԐ

ᴌ ῚῪ ῇshadow  

16.3.10 GTIM / GTIM_CCR (ẘ Е24H) 

   ᵣẅ  

31:16 CCRN R/W  0 

/ Їԝ  

ҿ ₴Е 

҅үpreloadЇῚῪ

ῇ shadow ԓғ

֥ OC ₴ 
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   ᵣẅ  

15:0 CCR R/W  0 

/  

ҿ ₴Е 

҅үpreloadЇῚῪ

ῇ shadow ԓғ

֥ OC ₴ɼ 

ЕҲ ҲЇ ẅ

ARR Ї ҏ Ҳ ֥

CCIFҲ Ї Ґ ᴰ֥

Ҳ ɼ 

ҿ ῇЕ 

CCRḦ ҅ ῇ Ԑᴌ

ẅЇ CCRҿ  

 

16.3.11 GTIMᴌ GTIM_CARS1(ẘ Е28H)  

   ᵣẅ  

31:16 ARRS1 R/W  0 

ADC ᴌ Е 

ᵣ ADC ᴌ ɼ 

Ї ҅ PWM

Ї PWM ҏ Ґ Ѓ

ADCҲ װ ЄЇ ᴌ
ADC 

15:0 CCRS1 R/W  0 

ADC ᴌ Е 

ᵣ ADC ᴌ ɼ 

Ї ҅ PWM

Ї PWM ҏ Ґ Ѓ

ADCҲ װ ЄЇ ᴌ
ADC 

16.4 ᶕ  

16.4.1  

 ̧ ҏ  

ü ҏ ҲЇcounterה 0 └ ꜠ ẅЇ └ 0 Ї ֥ Ҳ

ɼ ҙ ЇUEVԐᴌ ɼ 

ü UEVԐᴌ Ї Ὺ ꜘ ᴰ ɼ 

 ̧ Ґ  
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ü Ґ ҲЇcounterה ꜠ ẅ └0Ї └ ꜠ ẅ Ї

֥ Ҳ ɼ ҙ ЇUEVԐᴌ ɼ 

ü UEVԐᴌ Ї Ὺ ꜘ ᴰ ɼ 

 ̧ Ҳ ЃҏҐ Є 

ü Ҳ ҲЇcounter0ה └ ꜠ ẅ-1Ї֥ Ҳ Ж ה ꜠ ẅ

└1Ї֥ Ҳ Ж 0ה ɼ counterԓҲ ЇDIR

ɼ 

ü ҏ ₴ Ґ ₴ ЇUEVԐᴌ ɼ 

ü UEVԐᴌ Ї Ὺ ꜘ ᴰ ɼ 

16.4.2 ῇ  

ῇ ҲЇ ICxḪ ₴ ṢЇ ЃCCRЄᴰ

counterẅḦ Ґ ɼ ҅ Ї Ҳ ᵣЇ ֥ ҅ Ҳ ɼCCIF

ᴌ 0ɼ װ ┼ ҏ Ґ ɼ װ Ғ  

16.4.3 PWM  

PWM ֥װ ЇῚ ”ԓ ARR PSCЇ ”ԓ CCR ɼ 

 ̧ PWM  

ü ҏ  

ҏ ‟ҐЇ GTIM_CCER.CCPҿ0 ЇOCxREFḪ CNT<CCRҿ

Ї ∑ҿᵤ ɼ CCRẅ ԓARRẅЇ∑OCxREF ҿ1Ж CRRҿ0Ї

∑OCxREF ҿ0ɼҐ ҿARR=7 PWM ᶡ 
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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

 

 

 16-1ЕPWM ҏ  

 

ü Ґ  

Ґ ‟ҐЇ GTIM_CCER.CCPҿ0 ЇOCxREFḪ CNT>CCRҿᵤ

Ї ∑ҿ ɼ CCRẅ ԓARRẅЇ∑OCxREF ҿ1Ж CRRҿ0Ї

∑OCxREF ҿ0 

 ̧ PWMҲ  

GTIM_CR.CMSᵣ Ї װ ҏ 1ɻ װ

Ґ 1ɻ װ ҏ Ґ 1ɼҐ ҿARR=7 PWM

ᶡ 
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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

 

 16-2ЕPWMҲ  

16.4.4 ԝ ₴ ῇ 

ԝ ₴ЕGtimer0ɻ1ɻ2 ₴ҩ ԝ PWMЇ GTIM_CCR.CCRGTIM_CCR.CCRNЇ

ᶕ GTIM_CR.PWM_DEADЇ ₴ ԝ Ḫ OCx OCxNɼ ( Е ᶕ ԋ

GTIM_CR.PWM_DEADЇᴰװCCRN CCR ẅ ẦCCRЇװARRN ARR ẅ

ẦARR)ɼ 

ῇЕ GTIM_ARR.ARRGTIM_ARR.ARRNẅɻGTIM_CCR.CCR

GTIM_CCR.CCRNẅ” ɼ( Е ARR=2 CCR=1‟ҐҒ ₴ )ɼ 

16.4.5 ╒ ꜗ  

ᶕ ᴌ╒ ᴌ╒ ꜗ Їҙ Ὺ ╒ ꜗ ɼ╒ PWM

GTIM_CR.PWMS_B_SGTIM_CR.PWMN_B_S” ɼ╒ ЇGTIM_CR.MOE

ᴰ 0Ї ₴PWMЇ∑ ꜠ GTIM_CR.MOE1ɼ 
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16.5 ᶕ  

Е 

 ̧ GTIM_ARRɻGTIM_CCRɻGTIM_PSCẅ ῇ└ shadow ҲЇ∑ ῇ

꜠ GTIM_EGR 1 UpdateԐᴌЇ GTIM_SR.UIFɼ 

 ̧ ᶕ ԋGTIM_CR.ARPEЇ GTIM_ARRɻGTIM_CCRɻGTIM_PSCẅᴰ Update

Ԑᴌ ᴰ ῇ└shadow Ҳɼ 

16.5.1  

1. GTIM_CCMR.TSSELЇ ɼ 

2. GTIM_ARR.ARRЇ ẅɼ 

3. GTIM_PSC.PSCЇ ⅎ ẅɼ 

4. GTIM_EGRҿ 1Ї ꜠֥ UpdateԐᴌ ARR PSC ẅ ῇ└ shadow

Ї GTIM_SR.UIFɼ 

5. GTIM_CR.DIRGTIM_CR.CMSЇ ɼ 

6. GTIM_CR.CENЇ ꜠Gtimerɼ 

16.5.2 PWM ₴ 

1. IO ῗ Ї IO ҿGTIM_CHGTIM_CHNɼ 

2. GTIM_CCMR.TSSELЇ ɼ 

3. GTIM_ARR.ARRЇ ẅɼ 

4. GTIM_CCR.CCRЇ ẅɼ 

5. GTIM_PSC.PSCЇ ⅎ ẅɼ 

6. ₴ԝ PWMЇ∑ GTIM_ARR.ARRNGTIM_CCR.CCRNЇ ᶕ GTIM_CR.P

WM_DEADɼ 

7. GTIM_EGRҿ 1Ї ꜠֥ UpdateԐᴌ ARR PSC ẅ ῇ└ shadow

Ї GTIM_SR.UIFɼ 

8. GTIM_CR.DIRGTIM_CR.CMSЇ ɼ 

9. GTIM_CCMR.CCSҿ0Ї ҿ ₴ɼ 

10. GTIM_CCER.CCPЇ ₴ ɼ 

11. GTIM_CCER.CCEҿ1Їᶕ OC ₴ɼ 

12. GTIM_CR.CENЇ ꜠Gtimerɼ 

13. GTIM_CR.MOEҿ1Їᶕ ₴ɼ 
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16.5.3 ῇ  

1. IO ῗ Ї IO ҿGTIM_CHɼ 

2. GTIM_CCMR.CAPSSELЇ ɼ 

3. GTIM_CCMR.ICPSCЇ ⅎ ɼ 

4. GTIM_CCMR.CAPEDGEЇ ɼ 

5. GTIM_CCMR.TSSELЇ ɼ 

6. GTIM_ARR.ARRЇ ẅɼ 

7. GTIM_PSC.PSCЇ ⅎ ẅɼ 

8. GTIM_EGRҿ 1Ї ꜠֥ UpdateԐᴌ ARR PSC ẅ ῇ└ shadow

Ї GTIM_SR.UIFɼ 

9. GTIM_CR.DIRGTIM_CR.CMSЇ ɼ 

10. GTIM_CCMR.CCSҿ1Ї ҿ ῇɼ 

11. GTIM_CCER.CCEҿ1Їᶕ ꜗ ɼ 

12. ᶕ Ҳ Ї GTIM_IER.CCIEҿ1Їᶕ Ҳ ɼ 

13. GTIM_CR.CENЇ ꜠Gtimerɼ 

16.5.4 ╒ ꜗ  

ᴌ╒ ᶕ Е 

1. IO ῗ Ї IO ҿGTIM_BKɼ 

2. GTIM_CR.BREAK1_SELGTIM_CR.BREAK2_SELЇ ╒ ɼ 

3. GTIM_CR.BKE_POLЇ ╒ Ḫ ɼ 

4. GTIM_CR.PWMN_B_SGTIM_CR.PWMS_B_SЇ╒ PWM ɼ 

5. ᶕ ╒ Ҳ Ї GTIM_IER.BKE_IEҿ1Їᶕ ╒ Ҳ ɼ 

6. GTIM_CR.BKEҿ1Їᶕ ╒ ꜗ ɼ 

ᴌ╒ ᶕ Е 

1. GTIM_CR.BREAK1_SELGTIM_CR.BREAK2_SELЇ ╒ ɼ 

2. GTIM_CR.BKE_POLЇ ╒ Ḫ ɼ 

3. GTIM_CR.PWMN_B_SGTIM_CR.PWMS_B_SЇ╒ PWM ɼ 

4. ᶕ ╒ Ҳ Ї GTIM_IER.BKE_IEҿ1Їᶕ ╒ Ҳ ɼ 

5. GTIM_CR.BKEҿ1Їᶕ ╒ ꜗ ɼ 

6. GTIM_CR.SOFT_BKҿ1Ї ᴌ ╒ Ḫ ɼ 
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17 LPTIMER 

17.1  

LPTIMER16r ᵤꜗ / ɼ ᵲ Ї ᵤꜗ Ґ

Ḧ Ї ҙ ᵤ ꜗ ɼ װ Ὺ ᴌҐ ᵲЇ ᴧ Ґ

“ ꜗ ɼ Їғ ῇ Ḫ Ї װ ᵤꜗ ꜗ ɼ 

17.2 Ӏ  

 ̧ 3ү 16bitҏ ЇLPTimer0, LPTimer1, LPTimer2ɼ 

 ̧ 3bit ⅎ Ї8 ⅎ Ѓ1ɻ2ɻ4ɻ8ɻ16ɻ32ɻ64ɻ128Є 

 ̧ ᵲ Е 

ü Ὺ ЕLSCLKЃCLK32KЄɻRCLP(CLK1HZ)ɻPCLK 

ü ЕLPTINЃ Є 

 ̧ 16bit  

 ̧ 16bitẅ  

 ̧ ᴌ/ᴌ  

 ̧ ῇ  

 ̧ “  

 ̧ ᴧ  

 ̧ 16bit PWM 

17.3  

LPTIMER0 Е0x40001000 

LPTIMER1 Е0x40002800 

LPTIMER2 Е0x40002C00 

 17-1ЕLPTIMER ∆  

ẘ    

0x00 LPTM_CFG LPTIM  

0x04 LPTM_CNT LPTIM  

0x08 LPTM_CMP LPTIMẅ  

0x0C LPTM_TARGET LPTIMẅ  

0x10 LPTM_IE LPTIMҲ ᶕ  

0x14 LPTM_IF LPTIMҲ  

0x18 LPTM_CTRL LPTIM┼  
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17.3.1 LPTM_CFGЃẘ Е00HЄ 

     ẅ ꜗ  

31:13 RSV - - Ḧ  

12:10 DIVSEL R/W 0 

ⅎ Е 

000Е1ⅎ  

001Е2ⅎ  

010Е4ⅎ  

011Е8ⅎ  

100Е16ⅎ  

101Е32ⅎ  

110Е64ⅎ  

111Е128ⅎ  

9:8 CLKSEL R/W 10 

Е 

00ЕLSCLKЃ

SYSREG->SYSCTRL0[12]

ᵤ CLK32KЇ RCLЄᵲҿ

 

01ЕRCLPᵲҿ ЃLPTIMER0

RTC_1HzᵲҿRCLPЖ

LPTIMER1 LPTIMER0_OUT

₴ᵲҿ RCLPЖLPTIMER2  

LPTIMER1_OUT₴ᵲҿ RCLPЄ 

10ЕPCLK ЃPCLKЄᵲҿ

 

11ЕLPTINЃ

SYSREG->SYSCTRL0[21]

CLK_1HZЄᵲҿ  

7 EDGESEL R/W 0 

LPTINῇ Е 

0ЕLPTINҏ  

1ЕLPTINҐ  

6:5 TRIGCFG R/W 0 

Е 

00: ῇḪ ҏ trigger 

01: ῇḪ Ґ trigger 

10/11: ῇḪ ҏ Ґ trigger 

4 POLARITY R/W 0 

ⅎ Е 

0Е Ї ҅ ẅ= ẅ

֥ ₴ ҏ  

1Е Ї ҅ ẅ= ẅ

֥ ₴ Ґ  

3 PWM R/W 0 

┼ Е 

0Е ₴  

1ЕPWM ₴  
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     ẅ ꜗ  

2 MODE R/W 0 

Е 

0Е Е Ḧ

Ї └ ῗ ҿ ɼ └

ẅ └0 Ї ֥ ₴Ҳ

ɼ 

1Е Е

└ ẅ └0Ї ꜠Ẩ Ї֥

₴Ҳ ɼ 

1:0 TMODE R/W 0 

ᵲ Е 

00Е ₴  

01ЕTrigger“  

10Е “  

11ЕTimeout 

17.3.2 ẅ LPTM_CNTЃẘ Е04HЄ 

      ẅ ꜗ  

31:16 RSV - - Ḧ  

15:0 CNT16 R 0 ẅ 

17.3.3 LPTM_CMPЃẘ Е08HЄ 

      ẅ ꜗ  

31:16 RSV - - Ḧ  

15:0 CMP_CCR_REG R/W 0 ẅ  

17.3.4 LPTM_TARGETЃẘ Е0CHЄ 

      ẅ ꜗ  

31:16 RSV - - Ḧ  

15:0 TARGET_REG R/W 0 ẅ  

17.3.5 Ҳ ᶕ LPTM_IEЃẘ Е10HЄ 

      ẅ ꜗ  

31:3 RSV - - Ḧ  

2 TRIGIE R/W 0 

└ Ҳ ᶕ ᵣЕ 

1Е └ Ҳ ᶕ  

0Е └ Ҳ  

1 OVIE R/W 0 

₴Ҳ ᶕ ᵣЕ 

1Е ₴Ҳ ᶕ  

0Е ₴Ҳ  
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      ẅ ꜗ  

0 CMPIE R/W 0 

Ҳ ᶕ ᵣЕ 

1Е ẅ ẅ Ҳ ᶕ  

0Е ẅ ẅ Ҳ  

17.3.6 Ҳ LPTM_IFЃẘ Е14HЄ 

      ẅ ꜗ  

31:3 RSV - - Ḧ  

2 TRIGIF R/W 0 

└ Ҳ ᵣЇ 1 Е 

1Е └ Ҳ ֥  

0Е Ҳ ֥  

Еᶕ lptime2Ї ᾨ ᵣ ꜠

0 

1 OVIF R/W 0 

₴Ҳ ᶕ ᵣЇ 1 Е 

1Е ₴Ҳ ֥  

0Е Ҳ ֥  

0 CMPIF R/W 0 

Ҳ ᶕ ᵣЇ 1 Е 

1Е ẅ ẅ Ҳ ֥  

0Е Ҳ ֥  

17.3.7 ┼ LPTM_CTRLЃẘ Е18HЄ 

      ẅ ꜗ  

31:2 RSV - - Ḧ  

1 CEN_ALL_EN R/W 0 

GTIMER0ҲCEN_ALL┼ᶕ Е 

1Е ╦LPTIMER

CEN_ALL┼ 

0Е ╦LPTIMERҒ CEN_ALL

┼ 
 

0 LPTEN R/W 0 

LPTIMᶕ ᵣЕ 

1Еᶕ  

0Е  

17.4 ᶕ  

17.4.1  

1. LPTM_CFG.CLKSELЇ ɼ 

2. LPTM_CFG.DIVЇ ⅎ ẅɼ 

3. LPTM_CFG.MODEЇ ɼ 

4. LPTM_CFG.TMODEЇ ɼ 

5. LPTM_TARGET ẅɼ 

6. ᶕ LPTM_IEҲ Ї ₴Ҳ ɼ 
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7. ᶕ LPTM_CTRL.LPTENᵣЇ ꜠ ɼ 

17.4.2 PWM ₴ 

1. LPTM_CFG.CLKSELЇ ɼ 

2. LPTM_CFG.DIVЇ ⅎ ẅɼ 

3. LPTM_CFG.MODEЇ ɼ 

4. LPTM_CFG.PWMЇ PWM ₴ ɼ 

5. LPTM_CFG.POLARITYЇ ɼ 

6. LPTM_CFG.TMODEЇ ɼ 

7. LPTM_CMP ẅɼ 

8. LPTM_TARGET ẅɼ 

9. ᶕ LPTM_IEҲ Ї Ҳ ɼ 

10. ᶕ LPTM_CTRL.LPTENᵣЇ ꜠ ɼ 

17.4.3 Trigger“  

1. LPTM_CFG.CLKSELЇ ɼ 

2. LPTM_CFG.DIVЇ ⅎ ẅɼ 

3. LPTM_CFG.MODEЇ ɼ 

4. LPTM_CFG.TRIGCFGЇ ɼ 

5. LPTM_CFG.TMODEЇ Trigger“ ɼ 

6. ᶕ LPTM_IE.TRIGIEҲ Ї Ҳ ɼ 

7. ᶕ LPTM_CTRL.LPTENᵣЇ ꜠ ɼ 

17.4.4 “  

1. LPTM_CFG.CLKSELЇ ҿLPTINɼ 

2. LPTM_CFG.DIVЇ ⅎ ẅɼ 

3. LPTM_CFG.MODEЇ ɼ 

4. LPTM_CFG.EDGESELЇ LPTINῇ ɼ 

5. LPTM_CFG.TMODEЇ “ ɼ 

6. LPTM_TARGET ẅɼ 

7. ᶕ LPTM_IEҲ Ї Ҳ ɼ 

8. ᶕ LPTM_CTRL.LPTENᵣЇ ꜠ ɼ 
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17.4.5 Timeout 

1. LPTM_CFG.CLKSELЇ LSCLKɼ 

2. LPTM_CFG.DIVЇ ⅎ ẅɼ 

3. LPTM_CFG.MODEЇ ɼ 

4. LPTM_CFG.TRIGCFGЇ ɼ 

5. LPTM_CFG.TMODEЇ Timeoutɼ 

6. LPTM_TARGET ẅɼ 

7. ᶕ LPTM_IEҲ Ї ₴Ҳ ɼ 

8. ᶕ LPTM_CTRL.LPTENᵣЇ ꜠ ɼ 

Е ₴╦ ₴ triggerЇ∑֥ ₴Ҳ Ẩ Ї ᶕ Ї

ᶕ Ї ῴ ᶕ Ҳ ɼ 
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18 OPA 

18.1  

OPA ҅ Ί └ ῇ AB ₴ ɼ ῇ ₴ װ Ғ

ɼ 

18.2 Ӏ  

 ̧ ҅ү  

 ̧ Е1.8~5.5V 

 ̧ ᵲ Е1.02mA 

18.3 ꜗ  

 

OPA_EN

OPA_PCN<1:0>

OPA_O

OPA_NCN<1:0>

OPA_OEN

OPA_CMP_EN

OPA_PTRIM<4:0>

OPA_NTRIM<4:0>

IBP1U

OPA_P<3:0>

OPA_N<2:0>

OPA_O2P

OPA_O2D

AVSS VSS

VCC VDD

 
 18-1ЕOPAꜗ  
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18.4  

Е0x40002000 

 18-1ЕOPA ∆  

ẘ    

0x088 OPA_CFG OPA ┼  

0x0C8 OPA_STAUS  

 

18.4.1 OPA ┼ OPA_CFGЃẘ Е088HЄ 

   ᵣẅ  

31:12 RSV - - Ḧ  

11 OPA_LVEN RW 0 

OPAᵲҿ ᶕ Ḫ Е 

1Е ᶕ  

0Е ῗ  

10:9 OPA_ LVSET RW 0 

OPAᵲҿ Е 

00Е ₴ 2ү32K ᵤ  

01Е ₴ 4ү32K ᵤ  

10Е ₴ 8ү32K ᵤ  

11Е ₴ 16ү32K ᵤ  

8 OPA_POL RW 1 

OPAᵲҿ ᶕ Е 

1ЕP ₴1 

0ЕN ₴1 

7 OPA_INTEN RW 0 

OPAᵲҿ ᶕ ЇҲ ᶕ Е 

1ЕOPAҲ ᶕ  

0ЕOPAҲ Ғᶕ  

6:5 OPA_PCN RW 0 

OPA Ḫ Е 

00Е ADC ῇ 

01ЕOPA_P0 

10ЕOPA_P1 

11ЕOPA_P2 

4 OPA_OEN RW 0 

OPA ₴ᶕ Е 

1ЕOPA ₴ᶕ  

0ЕOPA ₴ῗ  

3:2 OPA_NCN RW 0 

OPA Ḫ Е 

00ЕOPA_N0 

01ЕOPA_N1 

10ЕOPA_N2 

11ЕῪ OPA ₴ 

1 OPA_EN RW 0 

OPAᶕ Е 

1Е OPAꜗ  

0Еῗ OPAꜗ  

0 OPA_CMP_EN RW 0 

OPA ꜗ ᶕ Е 

1Е OPA ꜗ  

0Еῗ OPA ꜗ  
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18.4.2 OPA_STATUSЃẘ Е0C8HЄ 

   ᵣẅ  

31:2 RSV - - Ḧ  

1 OPA_CST R  

OPA Е 

1Е ╦OPA Ԑᴌ  

0Е ╦OPA Ԑᴌ 

0 OPA_INTR RW 0 

OPAҲ Е 

1ЕOPA Ҳ  

0ЕOPA Ҳ  

 1 0 

18.5 OPAᶕ  

1. OPA_CFGOPA_ENЇᶕ OPAꜗ ɼ 

2. PAD_ADS Ї OPA ῇ ҿ ɼ 

3. OPA_CFGOPA_PCNЇ OPA Ḫ Ѓ ADCᶕ OPA “∑ Ὺ

ADC ῇЄɼ 

4. OPA_CFGOPA_NCNЇ OPA Ḫ Ѓ Ὺ ₴∑

OPA ᵲҿḪ ЇҒ Єɼ 

5. OPA_CFGOPA_ENOЇᶕ OPA ₴ɼ 

18.6 OPAᵲҿCMPᶕ  

1. OPA_CFGOPA_ENЇᶕ OPAꜗ ɼ 

2. PAD_ADS Ї OPA ῇ ҿ ɼ 

3. OPA_CFGOPA_PCNЇ OPA Ḫ ɼ 

4. OPA_CFGOPA_NCNЇ OPA Ḫ ɼ 

5. OPA_CFGOPA_ENOЇᶕ OPA ₴ɼ 

6. OPA_CFGOPA_CMP_ENЇᶕ OPAᵲҿCMPꜗ ɼ 

7. OPA_CFGOPA_POLЇ OPAᵲҿCMP ɼ 

8. OPA_CFGOPA_LVSETЇ ɼ 

9. OPA_CFGOPA_LVENЇᶕ ɼ 

10. OPA_CFGOPA_INTENЇᶕ OPAҲ ɼ 

11. Ї P N ҅ү Їᴰ Ҳ ɼ 
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19 CMP 

19.1  

CMP ҅ Ί └ ῇ ɼ ῇ ɼ 

ᵲ Ї ҩү ῇ IN+IN-Ї ῚҲ҅ү ῇ ᵲҿ Ї

҅ ῇ ԓ ₴ᵤ Ї Ӑ ₴ ɼ 

19.2 Ӏ  

 ̧ 1ү  

 ̧ ֥ Ҳ  

 ̧  

 ̧ Е1.8~3.6V 

 ̧ ᵲ Е5ɛA 

19.3 ꜗ  

VREFN

VREFP

CMP_INP

CMP_INN
CMP_OUT

CMP_EN

CMP_INPS

CMP_INNS<1:0>

VSS

VCC VDD

CMP_HYSEN

IBP05U

CMP_VOSCAL<3:0>

 
 19-1ЕCMPꜗ  
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19.4  

Е0x40002000 

 19-1ЕCMP ∆  

ẘ    

0x08C CMP_CFG CMP ┼  

0x0C4 CMP2_STAUS 2  

 

19.4.1 CMP ┼ CMP_CFG (ẘ Е08CH) 

   ᵣẅ  

31:30 RSV - - Ḧ  

29 CMP2_LVEN RW 0 

2 ᶕ Ḫ Е 

1Е ᶕ  

0Е ῗ  

28:27 CMP2_LVSET RW 0 

2 Е 

00Е 2 ₴ 2ү32K  

01Е 2 ₴ 4ү32K  

10Е 2 ₴ 8ү32K  

11Е 2 ₴ 16ү32K  

26 CMP2_POL RW 1 

CMP2 Е 

1ЕCMP2 P ₴1 

0ЕCMP2 N ₴1 

25 CMP2_INPS RW 0 

CM2 Ḫ Е 

0ЕVREFN 

1ЕCMP2_INP 

24:23 CMP2_INNS RW 0 

CMP2 Ḫ Е 

00ЕVREFN 

01ЕVREFP 

10/11ЕCMP2_INN 

22 CMP2_HYSEN RW 0 

ᶕ CMP2 Е 

1Еᶕ ꜗ Ж 

0Еῗ ꜗ  

21 CMP2_EN RW 0 

CMP2ᶕ Е 

1Еᶕ CMP2 

0Еῗ CMP2 

20 CMP2_CALEN RW 0 

CMP2‼ᶕ Е 

1Еᶕ CMP2‼ꜗ  

0Еῗ CMP2‼ꜗ  

19:0 RSV - - Ḧ  
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19.4.2 CMP2 CMP2_STATUS(ẘ Е0C4H) 

   ᵣẅ  

31:3 RSV - - Ḧ  

2 CMP2_INTEN RW 0 

CMP2Ҳ ᶕ   

1ЕCMP2Ҳ ᶕ  

0ЕCMP2Ҳ ῗ  

1 CMP2_CST R 0 

CMP2  

1Е ╦CMP2 Ԑᴌ  

0Е ╦CMP2 Ԑᴌ 

0 CMP2_INTR RW 0 

CMP2Ҳ  

1ЕCMP2 Ҳ  

0ЕCMP2 Ҳ  

 1 0 

 

19.5 ᶕ  

1. IO ҿCMP_OUTЇᵲҿ ₴ ɼ 

2. PAD_ADS Ї ҩү ῇ IO ҿ ɼ 

3. CMP_CFG Ї CMP ɻ Ḫ ɻ Ḫ ɼ 

4. CMP2_STATUS Їᶕ Ҳ ɻ Ҳ ɼ 

5. CMP_CFG Їᶕ CMPɼ 

 



UM2080F32ῳ  ADC 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 211 

20 ADC 

20.1  

҅ү12r ADC ɼ Ί 4ү ῇ Ї 3ү

Ḫ 1үῪ LDO ₴ɼ ֙ A/D Ґ ɼ ADC

┼ CPU SAR ADCӐ ḪɼADC Ỵ ᵤ12r ɼ 

20.2 Ӏ  

 ̧ DMAJ  

 ̧ 16r ⅎ Ї ԓ֥ A/D  

 ̧ 12r ⅎ A/Dῇ Ї ҿ1MSpsЇ ᴌ Ж 

 ̧ 4 ADC ῇ:3ү ɻ1үῪ LDO ₴ 

 ̧ ῗ ADC 

 ̧ ЃpollЄ Ҳ ЃinterruptЄᴶ  

 ̧  

 ̧ Ҳ Е Ѓ4ү ҅үҲ ЄɻFIFOЃ16ү ЄɻFIFO └

ẅЃ1 8ү Є 

 ̧ Ὺ ADC  

 ̧ ADC ῇ :0~Vref 

 ̧ ADC Е ᶱ VDDHɻIO VREFIOɻῪ VREF 

20.3  

ADC Е0x40001C00 

 20-1ЕADC ∆  

ẘ    

0x00 ADC_GCR ADC ┼  

0x04 ADC0_DR A/D 0  

0x10 ADC3_DR A/D 3  

0x14 ADC4_DR A/D 4  

0x18 ADC5_DR A/D 5  

0x24 ADC_CDR A/D ⅎ  

0x28 ADC_ISR A/DҲ  

0x2C ADC_IER A/DҲ ᶕ   

0x30 ADC_ICR A/DҲ  
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ẘ    

0x34 ADC_COUNT A/D⅓  

0x38 ADC_RXREG A/D  

0x3C ADC_CSTAT ADC  

0x40 ADC_SPW ADC  

0x44 ADC_TCRL ADC  

0x48 ADC_HDT ADC ᴌ ᶕ  

20.3.1 ADC ┼ ADC_GCRЃẘ Е000HЄ 

   ᵣẅ  

31:25 RSV - - Ḧ  

24 DATA_SAMP_NEG R/W 0x0 

ADC EOCḪ Е 

0ЕADC EOC ҏ  

1ЕADC EOC Ґ  

Е Ҳ ᵣ ҿ0ɼ 

23:16 CH_EN[7:0] R/W 0x0 

ῗADC ɼ ẅЕ0ɼ 

0Е  

1Е  

Bit[16]: ch_en[0] 0ᶕ Ḫ  

Bit[19]: ch_en[3] 3ᶕ Ḫ . 

Bit[20]: ch_en[4] 4ᶕ Ḫ  

Bit[21]: ch_en[5] 5ᶕ Ḫ  

Е 

1Є ҐЇ ү 1

ɼᶡ Ї 0ɻ3ɻ5

Ї∑ ch_en[7:0] = 8'b0010 1001Ї 5

ᵲ ɼ 

2Є ҐЇ └ᵤה

Ї ɼɟ Їch_en[7:0] 

= 8'b0010 1001Ї∑ ԋ 0ɻ3ɻ5̔ ΐ3

ү ɼ 0 ᾨ Ї

3 Ї 5 Їῴ 0ɼ 

15:11 RSV - - Ḧ  

10 ADC_START_EN R/W 0x0 

ADC ᶕ Ḫ ɼ Ḫ └ᵤה

ЇADC ɼ Ḫ ה └ᵤ ЇADC

ɼ ᵣ ADC_EN=0 ɼ ẅҿ
0. 

9 ADC_RST R/W 1 

ADCῪ “ ᵣḪ Е 

0ЕSAR ADC ᵲ 

1ЕSAR ADC ᵣ 

8 ADC_PD_EN R/W 1 

SAR ADC ᶕ Ḫ Е 

0ЕSAR ADC ҏ  

1ЕSAR ADC  

7 RSV - - Ḧ  
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   ᵣẅ  

6 ADC_CLK_SEL R/W 0 

A/D Ḫ Е 

0ЕADC Ὺ ⅎ ֥  

1ЕADC ֥  

5 ADC_RCLR_EN R/W 0 

ADC ᶕ Е 

0Е ADC  

1Еᶕ ADC  

4 RXTLF R/W 0 

RX FIFO Ҳ ᴌᵣЕ 

0ЕRX FIFO1ү ҏװ  

1ЕRX FIFO8ү ҏװ  

3 RXFIFO_EN R/W 0 

RX FIFOᶕ ᵣЕ 

0ЕRX FIFOЇ═ RX FIFOҲ  

1ЕRX FIFOᶕ  

2 DMAMODE R/W 0 

DMA ᵣЕ 

1ЕDMA ( DMA RX FIFO) 

0ЕCPU ( CPU RX FIFO) 

1 CONTINUOUS R/W 0 

ADC ᵲ ᵣɼ ẅҿ0ɼ  

0Е  

1Е  

0 ADC_EN R/W 0 

ADC ┼ ᶕ Ḫ ɼ ẅҿ0 

0Е ADC  

1Еᶕ ADC  

20.3.2 A/D 0 ADC0_DRЃẘ Е004HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15 DATA_VALID0 R 0 

ᵣɼ ᵣ ADC_EN=0 Ї

ADC_RCLR_EN=1 ᵲ ɼ 

0Е  

1Е  

14:12 RSV - - Ḧ  

11:0 CH0_DATA R 0x000 

A/D 0 Е 

ADC_RCLR_EN=1 ᵲ Ї ᵣ

 

20.3.3 A/D 3 ADC3_DRЃẘ Е010HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15 DATA_VALID 3 R 0 

ᵣɼ ᵣ ADC_EN=0 Ї

ADC_RCLR_EN=1 ᵲ

ɼ 

0:  

1:  

14:12 RSV - - Ḧ  
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   ᵣẅ  

11:0 CH3_DATA R 0x000 

A/D 3   

ADC_RCLR_EN=1 ᵲ Ї

ᵣ  

20.3.4 A/D 4 ADC4_DRЃẘ Е014HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15 DATA_VALID 4 R 0 

ᵣɼ ᵣ ADC_EN=0 Ї

ADC_RCLR_EN=1 ᵲ

ɼ 

0Е  

1Е  

14:12 RSV - - Ḧ  

11:0 CH4_DATA R 0x000 

A/D 4   

ADC_RCLR_EN=1 ᵲ Ї

ᵣ  

20.3.5 A/D 5 ADC5_DRЃẘ Е018HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15 DATA_VALID 5 R 0 

ᵣɼ ᵣ ADC_EN=0 Ї

ADC_RCLR_EN=1 ᵲ

ɼ 

0Е  

1Е  

14:12 RSV - - Ḧ  

11:0 CH5_DATA R 0x000 

A/D 5 Е 

ADC_RCLR_EN=1 ᵲ Ї

ᵣ  

20.3.6 ADC ⅎ ADC_CDRЃẘ Е024HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 CLKDIV R/W 0x00FF 

ADCῪ ⅎ ɼ 

ⅎ ῎ Е 

adc_clk = fpclk / CLKDIVЃfpclk ЕAPB Є 

Е  CLKDIV >= 1ɼ clkdivҿ0 1Ї

clkdivҿ0 1ЇӤ ᵲ2ⅎ ɼ 
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20.3.7 ADCҲ ADC_ISRЃẘ Е028HЄ 

   ᵣẅ  

31:8 RSV - - Ḧ  

9 RXFIFO_FULL_INTF R 0x0 

RX FIFO Ҳ ᵣЕ 

0: FIFO  

1: FIFO  

8 RX_INTF R 0x0 

Ҳ ᵣ 

FIFO └ Ї

ᵣ 1Ѓ RXTLFr

Є 

0Е FIFO  

1Е  FIFO  

7:6 RSV - - Ḧ  

5 CH5_INTF R 0x0 

5 Ҳ Ї Ї ᴌ

ch5_int_clr 1 ɼ 

0: Ҳ  

1: Ҳ  

4 CH4_INTF R 0x0 

4 Ҳ Ї Ї ᴌ

ch4_int_clr 1 ɼ 

0: Ҳ  

1: Ҳ  

3 CH3_INTF R 0x0 

3 Ҳ Ї Ї ᴌ

ch3_int_clr 1 ɼ 

0: Ҳ  

1: Ҳ  

2:1 RSV - - Ḧ  

0 CH0_INTF R 0x0 

0 Ҳ Ї Ї ᴌ

ch0_int_clr 1 ɼ 

0: Ҳ  

1: Ҳ  

20.3.8 ADCҲ ᶕ ADC_IERЃẘ Е02CHЄ 

   ᵣẅ  

31:10 RSV - - Ḧ  

9 RXFIFO_FULL_IEN R/W 0x0 

RX FIFOҲ ᶕ Ѓ 16ү

Ҳ ЄЕ 

0Е Ҳ  

1ЕҲ ᶕ  

8 RXIEN R/W 0x0 

FIFOҲ ᶕ Ѓ 1ү 8ү

Ҳ ЄЕ 

0Е Ҳ  

1ЕҲ ᶕ  

7:6 RSV - - Ḧ  
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   ᵣẅ  

5 CH5_INT_EN R/W 0x0 

5 Ҳ ᶕ Ї Е 

0Е Ҳ  

1ЕҲ ᶕ  

4 CH4_INT_EN R/W 0x0 

4 Ҳ ᶕ Ї Е 

0Е Ҳ  

1ЕҲ ᶕ  

3 CH3_INT_EN R/W 0x0 

3 Ҳ ᶕ Ї Е 

0Е Ҳ  

1ЕҲ ᶕ  

2:1 RSV - - Ḧ  

0 CH0_INT_EN R/W 0x0 

0 Ҳ ᶕ Ї Е 

0Е Ҳ  

1ЕҲ ᶕ  

20.3.9 ADCҲ ADC_ICRЃẘ Е030HЄ 

   ᵣẅ  

31:10 RSV - - Ḧ  

9 RXFIFO_FULL_ICLR W 0x0 

RX FIFOҲ Е 

0: Ғ Ҳ  

1: Ҳ  

8 RXICLR W 0x0 

RX FIFOҲ Е 

0: Ғ Ҳ  

1: Ҳ  

7:6 RSV - - Ḧ  

5 CH5_INT_CLR W 0x0 

5 Ҳ Ї Е 

0: Ғ Ҳ  

1: Ҳ  

4 CH4_INT_CLR W 0x0 

4 Ҳ Ї Е 

0: Ғ Ҳ  

1: Ҳ  

3 CH3_INT_CLR W 0x0 

3 Ҳ Ї Е 

0: Ғ Ҳ  

1: Ҳ  

2:1 RSV - - Ḧ  

0 CH0_INT_CLR W 0x0 

0 Ҳ Ї Е 

0: Ғ Ҳ  

1: Ҳ  

20.3.10 ADC⅓ ADC_COUNTЃẘ Е034HЄ 

   ᵣẅ  

31:8 RSV - - Ḧ  
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   ᵣẅ  

7:0 ADC_COUNT R/W 0x01 

⅓ Ї үẅ ᵣҿ ADC

ɼ 

⅓ =(adc_count+16) * ADC

 

Е ADC ┼ ᶕ ╦

Ї ∑  

20.3.11 ADC ADC_RXREGЃẘ Е038HЄ 

   ᵣẅ  

31:12 RSV - - Ḧ  

11:0 RXFIFO_OUT R 0x0 
FIFO ₴ЇSAR ADCẅɼ

ɼ 

20.3.12 ADC ADC_CSTATЃẘ Е03CHЄ 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 RXAVL R 0x0 

CPU Ґ ᵣɼ 

└ ᵣ 1ɼ 

0: FIFOҿ  

1:  FIFO  

20.3.13 ADC ADC_SPWЃẘ Е040HЄ 

   ᵣẅ  

31:3 RSV - - Ḧ  

2:0 SAMPCLK_WIDTH R/W 0x3 

ɼ Е ҲЇ

ԓ ԓ3 ẅɼ 

3ЕSAMPCLKҿ4үADC_CLK“Ḫ  

4ЕSAMPCLKҿ5үADC_CLK“Ḫ  

5ЕSAMPCLKҿ6үADC_CLK“Ḫ  

6ЕSAMPCLKҿ7үADC_CLK“Ḫ  

7ЕSAMPCLKҿ8үADC_CLK“Ḫ  

Ғ‼ ꜘ ẅɼ ẅ

ғADC_COUNT ẅ ɼ Е

ẅЇ ꜘ ẅ װ ҿ

ᴍש ɼ 

20.3.14 ADC ADC_TCRLЃẘ Е044HЄ 

   ᵣẅ  

31:5 RSV - - Ḧ  



UM2080F32ῳ  ADC 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 218 

   ᵣẅ  

4:3 SPEED R/W 0x0 ADC ɼ ҿ ẅ0 

2:1 VREF_SEL R/W 0x0 

ADC  

00/01: VDDHᵲҿ ADC

 

10: VREFIOᵲҿADC  

11: Ὺ VREFᵲҿADC

 

0 USE_OPA R/W 0x0 

ADC ῇ OPA “ 

0: ῗ OPA “ᶕ  

1: OPA “ᶕ  

20.3.15 ADC ᴌ ᶕ ADC_HDTЃẘ Е048HЄ 

   ᵣẅ  

31:30 RSV - - Ḧ  

29:28 OPA_SET R/W 0x0 

OPA ᴌ  

Ѓᵲҿ Ԑᴌ Є 

00Еҏ  

01ЕҐ  

10/11Е  

27:26 CMP2_SET R/W 0x0 

CMP2ᴌ Ѓ Ԑᴌ Є 

00Еҏ  

01ЕҐ  

10/11Е  

25:22 RSV - - Ḧ  

21:20 LPTIM2_SET R/W 0x0 

LPTIM2ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  

19:18 LPTIM1_SET R/W 0x0 

LPTIM1ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  

17:16 LPTIM0_SET R/W 0x0 

LPTIM0ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  

15:14 GTIMER2_SET R/W 0x0 

GTIMER2ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  

13:12 GTIMER1_SET R/W 0x0 

GTIMER1ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  



UM2080F32ῳ  ADC 

ⱱ V1.1 Copyright Ò 2023ẍ ỉּכḒεẍṩζ Ұῶ ԇᴻ 219 

   ᵣẅ  

11:10 GTIMER0_SET R/W 0x0 

GTIMER0ᴌ ЃPWM ₴Є 

00Еҏ  

01ЕҐ  

10/11Е  

9 OPA_HT R/W 0x0 

OPA ᴌ ᶕ Е 

1ЕOPA ᴌ ᶕ  

0ЕOPA ᴌ ῗ  

8 CMP2_HT R/W 0x0 

CMP2ᴌ ᶕ Е 

1ЕCMP2ᴌ ᶕ  

0ЕCMP2ᴌ ῗ  

7:6 RSV - - Ḧ  

5 LPTIM2_HT R/W 0x0 

LPTIMER2ᴌ ᶕ Е 

1ЕLptimer2ᴌ ᶕ  

0ЕLptimer2ᴌ ῗ  

4 LPTIM1_HT RW 0x0 

LPTIMER1ᴌ ᶕ Е 

1ЕLptimer1ᴌ ᶕ  

0ЕLptimer1ᴌ ῗ  

3 LPTIM0_HT RW 0x0 

LPTIMER0ᴌ ᶕ Е 

1ЕLptimer0ᴌ ᶕ  

0ЕLptimer0ᴌ ῗ  

2 GTIM2_HT RW 0x0 

GTIMER2ᴌ ᶕ Е 

1ЕGtimer2ᴌ ᶕ  

0ЕGtimer2ᴌ ῗ  

1 GTIM1_HT RW 0x0 

GTIMER1ᴌ ᶕ Е 

1ЕGtimer1ᴌ ᶕ  

0ЕGtimer1ᴌ ῗ  

0 GTIM0_HT RW 0x0 

GTIMER0ᴌ ᶕ : 

1ЕGtimer0ᴌ ᶕ  

0ЕGtimer0ᴌ ῗ  

20.4 ADCᶕ  

20.4.1 A/D  

ҐЇADC ꜠ ҅ ɼ 

1. ADC_GCR.ADCRSTADC_GCR.ADC_PD_ENҿ0Ї ADC ᵣ ҏ ɼ 

2. ADC_GCR.ADC_CLK_SELҿ0Ї ADC ҿῪ ⅎ ֥ ɼ 

3. ADC_CDRЇ ADC ⅎ ɼ 

4. ADC_SPWADC_COUNTЇ ADC ɼ 

5. ADC_TCRL.VREF_SELЇ ADC ɼ 

6. ADC_GCR.CONTINUOUSҿ0Ї ɼ 

7. ADC_GCR.ADC_ENҿ1Ї ADC ɼ 

8. ADC ῇ GPIO Ї ҿ (PAD_ADS)ɼ 
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9. ADC_GCR.CH_ENЇ ɼ 

10. ADC_GCR.ADC_START_ENҿ1,꜠ ADC ɼ 

11. REG_ADC_ISR ᵣҿ1Ї ADC_DRҲ ɼ 

12. Ї∑ ҏװ 2ү ( Е ꜠ ADC ╦ Ḧ

ADC_GCR.ADC_START_ENҿ0)ɼ 

13. ᶕ ԋADC_IER.CH_INT_ENADC_IER.RXIENҲ Ї∑ Ҳ ADC_DRɼ 

20.4.2 A/D  

ҐЇADC ꜠ ҅ ɼ ԋ ү Ї ADC

Їᴰᶳ ᴮᾨ 0-7 Ї ᴮᾨ ᵤ Ї ש

ɼ 

1. ADC_GCR.ADCRSTADC_GCR.ADC_PD_ENҿ0Ї ADC ᵣ ҏ ɼ 

2. ADC_GCR.ADC_CLK_SELҿ0Ї ADC ҿῪ ⅎ ֥ ɼ 

3. ADC_CDRЇ ADC ⅎ ɼ 

4. ADC_SPWADC_COUNTЇ ADC ɼ 

5. ADC_TCRL.VREF_SELЇ ADC ɼ 

6. ADC_GCR.RXFIFO_ENҿ1Їᶕ RX FIFOɼ 

7. ADC_GCR.CONTINUOUSҿ0Ї ɼ 

8. ADC_GCR.ADC_ENҿ1Ї ADC ɼ 

9. ADC ῇ GPIO Ї ҿ (PAD_ADS)ɼ 

10. ADC_GCR.CH_ENЇ ɼ 

11. ADC_GCR.ADC_START_ENҿ1,꜠ ADC ɼ 

12. ᴮᾨ ᵤ REG_ADC_ISR ᵣҿ 1 Їῴ ү

ADC_DRҲ ɼ 

13. Ї∑ ҏװ 2ү ( Е ꜠ ADC ╦ Ḧ

ADC_GCR.ADC_START_ENҿ0)ɼ 

14. ᶕ ԋADC_IER.CH_INT_ENЇ∑ Ҳ ADC_DRҲ ɼ 

Е 

 ̧ ᶕ Ї װ ≡ ᵤᴮᾨ Їῴ ү

ADC_DRҲ ɼ 

 ̧ ᶕ Ї Ғ Ї ḷ ADC_SPWADC_COUNTẅɼ 
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20.4.3 A/D  

ҐЇ ꜠҅ ADC ᴰ Ғ Ї

ADC_GCR.ADC_START_EN 0 Ẩ ɼ 

1. ADC_GCR.ADCRSTADC_GCR.ADC_PD_ENҿ0Ї ADC ᵣ ҏ ɼ 

2. ADC_GCR.ADC_CLK_SELҿ0Ї ADC ҿῪ ⅎ ֥ ɼ 

3. ADC_CDRЇ ADC ⅎ ɼ 

4. ADC_SPWADC_COUNTЇ ADC ɼ 

5. ADC_TCRL.VREF_SELЇ ADC ɼ 

6. ADC_GCR.CONTINUOUSҿ1Ї ɼ 

7. ADC_GCR.ADC_ENҿ1Ї ADC ɼ 

8. ADC ῇ GPIO Ї ҿ (PAD_ADS)ɼ 

9. ADC_GCR.CH_ENЇ ɼ 

10. ADC_GCR.ADC_START_ENҿ1,꜠ ADC ɼ 

11. REG_ADC_ISR ᵣҿ1Ї ADC_DRҲ ɼ 

12. үADC Ї∑ ҏ1үװ ɼ 

13. ᶕ ԋADC_IER.CH_INT_ENЇ∑ Ҳ ADC_DRҲ ɼ 

20.4.4 A/D  

ҐЇ ꜠҅ ADC ᴰ Ғ Ї

ADC_GCR.ADC_START_EN 0 Ẩ ɼ ԋ ү Ї ADC Їᴰ

ᶳ ᴮᾨ 0-7 Ї ᴮᾨ ᵤ Ї ש ɼ 

1. ADC_GCR.ADCRSTADC_GCR.ADC_PD_ENҿ0Ї ADC ᵣ ҏ ɼ 

2. ADC_GCR.ADC_CLK_SELҿ0Ї ADC ҿῪ ⅎ ֥ ɼ 

3. ADC_CDRЇ ADC ⅎ ɼ 

4. ADC_SPWADC_COUNTЇ ADC ɼ 

5. ADC_TCRL.VREF_SELЇ ADC ɼ 

6. ADC_GCR.CONTINUOUSҿ1Ї ɼ 

7. ADC_GCR.ADC_ENҿ1Ї ADC ɼ 

8. ADC ῇ GPIO Ї ҿ (PAD_ADS)ɼ 

9. ADC_GCR.CH_ENЇ ɼ 

10. ADC_GCR.ADC_START_ENҿ1,꜠ ADC ɼ 

11. REG_ADC_ISR ᵣҿ1Ї ADC_DRҲ ɼ 

12. үADC Ї∑ ҏ1үװ ɼ 
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13. ᶕ ԋADC_IER.CH_INT_ENADC_IER.RXIENҲ Ї∑ Ҳ ADC_DRɼ 

Е 

 ̧ ᶕ Ї װ ≡ ᵤᴮᾨ Їῴ ү

ADC_DRҲ ɼ 

 ̧ ᶕ Ї Ғ Ї ḷ ADC_SPWADC_COUNTẅɼ 

20.4.5 Ԑ  

 ̧ Ҳᶕ RX_INTFҲ Ї ADC_GCR RXTLFr ҿ 0Ї ∑

RXFIFOҲ ᴰ ҿ Ғ└8ү Ҳ ɼ 

 ̧ ҲЇ Ҳ CHx_INTFᶕ ҙ Ї∑ ADC ┼

ЇẨ ɼ CHx_DATAḦ

ADCx_DR ɼ 

 ̧ ҲЇҿԋғADC ЇADC_GCR DATA_SAMP_NEGᵣ

ҿ0ЇADC_SPW ẅSAMPCLK_WIDTHԓ ԓ3ɼ 

 ̧ ֥ ҅ ᴌ ԐᴌЇADC ҅ Їᶕ ᴌ ADC ҿ

ɼ 

20.5 ADC OPA “ ᶕ  

20.5.1 ADC OPA “  

 

 20-1ЕADC OPA “  
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20.5.2 ADC OPA “  

ADC√

ADC

OPA√

ADC
Ѓ OPA “Є

 
 20-2ЕADC OPA “  

20.5.3 ADC OPA “ ᶕ  

1. ADC√ ɼ ADC ɻADCCLKⅎ ɼ 

2. ADC ɼ 

3. OPA√ ɼ OPA Ὺ ADC ῇЇOPA Ὺ ₴Їᶕ ADC

ῇ OPA “ɼ 

4. ADC ɼ 
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21 GPIO 

21.1  

GPIO ῇ ₴ Ї ֙ ꜗלғῚװ ΐ֩Ї ”ԓ

ɼ ֙ Ї װ ᴑ ᵲҿҲ Ḫ ɼUM321x֒ GPIOЇⅎ⌡

GPIOAɻGPIOBɻGPIOCɻGPIODЇGPIOEⅎ⌡ ҿPAɻPBɻPCɻPDɻPEɼGPIO ῗ

ꜗ ᵣЇᶡ PA1 ҿ ₴ЇGPIO_DIR bit[1] ┼ᵣ

ҿ 1ЇῚלᵣ ∑ЇӤ PAx GPIO_DIR bit[x] ┼ᵣɼ

35ү GPIOɼ 

21.2 Ӏ  

 ̧ ῇ/₴ װ ᴌ  

 ̧ үGPIO_IN Ҳ  

21.3  

GPIOA Е0x40004000 

GPIOB Е0x40004400 

GPIOC Е0x40004800 

GPIOD Е0x40004C00 

GPIOE Е0x40005000 

 21-1ЕGPIO ∆  

ẘ    

0x00 GPIO_DIR GPIO  

0x08 GPIO_SET GPIO₴ ᵣ  

0x0C GPIO_CLR GPIO₴  

0x10 GPIO_ODATA GPIO₴  

0x14 GPIO_IDATA GPIOῇ  

0x18 GPIO_IEN GPIOҲ ᶕ  

0x1C GPIO_IS GPIOҲ  

0x20 GPIO_IBE GPIOҲ  

0x24 GPIO_IEV GPIOҲ ᵤ  

0x28 GPIO_IC GPIOҲ  

0x2C GPIO_RIS GPIO Ҳ  

0x30 GPIO_MIS GPIO Ҳ  
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21.3.1 GPIO_DIR(ẘ Е00H) 

   ᵣẅ  

7:0 GPIO_DIR R/W 0x00 

8r ЇGPIOῇ ₴ ┼ Е 

0Е ῇ 

1Е ₴ 

ЕGPIOx_ DIR[y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ DIR[1]ғ

PA1 ɼ 

21.3.2 ₴ ᵣ GPIO_SET(ẘ Е08H) 

   ᵣẅ  

7:0 GPIO_SET W 0x00 

8r ЇGPIO₴ ᵣ Е 

0Е ᵲ 

1Е IOҿ ₴ ЇIOᵣ 

ЕGPIOx_ SET [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ SET [1]

ғPA1 ɼ 

21.3.3 ₴ GPIO_CLR(ẘ Е0CH) 

   ᵣẅ  

7:0 GPIO_CLR W 0x00 

8r ЇGPIO₴ Е 

0Е ᵲ 

1Е IOҿ ₴ ЇIO  

ЕGPIOx_ CLR [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ CLR [1]

ғPA1 ɼ 

21.3.4 GPIO₴ GPIO_ODATA(ẘ Е10H) 

   ᵣẅ  

7:0 GPIO_ODATA R/W 0x00 

8r ЇGPIO₴ Е 

GPIO ҿ ₴ Ї  ᵲ  

Ї ẅɼ 

ЕGPIOx_ ODATA [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їɟ GPIOA_ ODATA 

[1]ғPA1 ɼ 

21.3.5 GPIOῇ GPIO_IDATA(ẘ Е14H) 

   ᵣẅ  

7:0 GPIO_IDATA R 0x00 

8r ЇGPIOῇ Е 

GPIO ҿ ῇ Ї

ẅЖ ҿ ɼ 
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ЕGPIOx_ IDATA [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ IDATA 

[1]ғPA1 ɼ 

21.3.6 GPIOҲ ᶕ GPIO_IEN(ẘ Е18H) 

   ᵣẅ  

7:0 GPIO_IEN R/W 0x00 

8r ЇGPIOҲ ᶕ Е 

0= Ҳ  

1= ᶕ Ҳ  

ЕGPIOx_ IEN [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ IEN [1]ғ

PA1 ɼ 

21.3.7 GPIOҲ GPIO_IS(ẘ Е1CH) 

   ᵣẅ  

7:0 GPIO_IS R/W 0x00 

7r ЇGPIOҲ Е 

0=  

1=  

ЕGPIOx_ IS [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їɟ GPIOA_ IS [1]ғPA1

ɼ 

21.3.8 GPIOҲ GPIO_IBE(ẘ Е20H) 

   ᵣẅ  

7:0 GPIO_IBE R/W 0x00 

8r ЇGPIOҲ Е 

0=  

1=  

ЕGPIOx_ SET [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ SET [1]

ғPA1 ɼ 

21.3.9 GPIOҲ ᵤ GPIO_IEV(ẘ Е24H) 

   ᵣẅ  

7:0 GPIO_IEV R/W 0x00 

8r ЇGPIOҲ ᵤ

Е 

0= Ґ /u  

1= ҏ /  

ЕGPIOx_ IEV [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ IEV [1]ғ

PA1 ɼ 
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21.3.10 GPIOҲ GPIO_IC(ẘ Е28H) 

   ᵣẅ  

7:0 GPIO_IC W 0x00 

8r ЇGPIOҲ Е 

0= ᵲ 

1= Ҳ  

ЕGPIOx_ IC [y]Ѓx=AéEЄ Ҳ 8ᵣғ 8ү ҅҅ Їᶡ GPIOA_ IC [1]ғ

PA1 ɼ 

21.3.11 GPIO Ҳ GPIO_RIS(ẘ Е2CH) 

   ᵣẅ  

7:0 GPIO_RIS R 0x00 

8r ЇGPIO Ҳ Е 

0= Ҳ  

1= Ҳ  

ЕGPIOx_ RIS [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ RIS [1]ғ

PA1 ɼ 

21.3.12 GPIO Ҳ GPIO_MIS(ẘ Е30H) 

   ᵣẅ  

31:0 GPIO_MIS R 0x00 
32r ЇGPIO Ҳ

Е Ҳ ɼ 

ЕGPIOx_ MIS [y]Ѓx=AéEЄ Ҳ 8r ғ 8ү ҅҅ Їᶡ GPIOA_ MIS [1]

ғPA1 ɼ 

21.4 ᶕ  

21.4.1 ῇ ₴IO 

 ̧ GPIO_DIRЇ GPIO ɼ 

 ̧ ᶕ GPIO_SET/GPIO_CLRGPIO_ODATA ₴ ɼ 

 ̧ ᶕ GPIO_IDATAῇ ɼ 

21.4.2 Ҳ  

Ҳ √ Е 

1. GPIO_DIRҿ ῇɼ 

2. GPIO_IEװ ᾭ ɼ 

3. GPIO_ISЇ / ɼ 
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4. ҐЇ GPIO_IBEЇ ɼ 

5. ҐЇ GPIO_IEVЇ ɼ 

6. ҐЇ GPIO_IEVЇ ɼ 

7. GPIO_ICҲ ɼ 

8. GPIO_IEᶕ ᵣҲ ɼ 

21.4.3 Ҳ  

ISR GPIO_ICҲ ɼ Ҳ ֥ Ї ү

Ҳ ᴰḦ └Ґ҅ ɼ Ҳ ᵲ GPIO_IEӐ╦ Ї GPIO_IE

ᵲ Ҳ ɼ 
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22 CRC16 

22.1  

CRC16̔ үװ G(x) = x16+x12+x5+1ҿ ᴌ16r CRC  ᵯ

ɼ װ CRC√ẅЇ ₴ CRC Ї ҙ ῇ ғ

ɼ 

22.2  

CRC Е0x40001800 

 22-1ЕCRC ∆  

ẘ    

0x00 CRC16_DATA  ῇ ғ ₴CRC  

0x04 CRC16_INIT  ῇ16r CRC√ẅ 

0x08 CRC16_CTRL CRC ┼  

22.2.1 CRC16_DATAЃẘ Е00HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:8 RSLT2 R 0x0 ₴16r CRC 8r  

7:0 DATA_RSLT1 R/W 0x0 

 Е ῇ CRC

Ї Ғ 8r

 ῇ 

Е ₴16r CRC ᵤ 8r  

ᵤ 8r ԓ ҿ  Ї ῇ ῴ ₴ɼ 

ᵲ 16r CRC ЇῚҲᵤ 8r ҿғ ɼ 

ᵲ ᴰ CRC Ї ᵲ ᴰ ῇ√ ẅЇ ῇ ᴰ ғ Ӑ╦

ῗ ҅ ɼ 

22.2.2 √ ẅ  CRC16_INITЃẘ Е04HЄ 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:0 INIT R/W 0x0  ῇ16r CRC√ ẅ 
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22.2.3 ┼  CRC16_CTRLЃẘ Е08HЄ 

   ᵣẅ  

31:3 RSV - - Ḧ  

2 RSLT_REV R/W 0 

CRC ᵤᵣṛ  

1Еṛ  

0ЕҒṛ  

1 DATA_REV R/W 0 

CRC ᵤᵣṛ  

1Еṛ  

0ЕҒṛ  

0 INITIAL_REV R/W 0 

CRC√ ẅ ᵤᵣṛ  

1Еṛ  

0ЕҒṛ  

22.3 ᶕ  

1. 16r √ ẅCRC16_INITɼ 

2. CRC16_CTRLЇ ṛ ɼ 

3. CRC16_DATAҲ ῇ 8r CRC Ї CRC ῇ ῇӐ 8r

ῇ ɼ 

4. CRC16_DATAЇ ҅ CRC ɼ 

Е CRC ╦ ῇ√ ẅװ Ґ ᶕ ɼ 
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23 WDT 

23.1  

└ ẅ Ṣ ֥װ Ғ Ҳ ᵣɼ ԓ ᴌ

ԓ ṢЇᶕ װ ┼ ɼ 

23.2 Ӏ  

 ̧ 32r ⁯ ҙ  

 ̧ ᶕ  

 ̧ Ҳ Ҳ  

 ̧ ᴌ Ḧ  

 ̧ ᵣᶕ / ֥  

 ̧ , CPU Ẩ Ї ᶕ Ẩ  

23.3  

WDT Е0x40002400 

 23-1ЕWDT ∆  

ẘ    

0x00 WDT_LOAD  

0x04 WDT_CNT  

0x08 WDT_CTRL ┼  

0x0C WDT_CLR  

0x10 WDT_INTRAW RAWҲ  

0x14 WDT_MINTS MASKҲ  

0x18 WDT_STALL STALL  

0x1C WDT_LOCK LOCK  

23.3.1 WDT_LOAD(ẘ Е00H) 

   ᵣẅ  

31:0 LOAD R/W 0xFFFFFFFF WDOG√ ẅ 
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23.3.2 WDT_CNT(ẘ Е04H) 

      ᵣẅ  

31:0 CNT R 0xFFFFFFFF WDOGῪ CNT ẅ 

23.3.3 ┼ WDT_CTRL(ẘ Е08H) 

      ᵣẅ  

31 WRC R 1 

WDTꜘ ẅ  WDT_CTRL

ɼ WDT_LOADWDT_CTRL

  ᵲ Ї ᵣ ᴰ

҅ ɼ 

0Е ҿד  

1Е ᵣ  

30:2 RSV - - Ḧ  

1 RSTEN R/W 0 

WDT ₴ ᵣᶕ Е 

0ЕҒᶕ ₴ ᵣꜗ  

1Еᶕ ₴ ᵣꜗ  

0 INTEN R/W 0 

WDTҲ ᶕ Е 

0ЕҒᶕ Ҳ  

1Еᶕ Ҳ  

23.3.4 WDT_CLR(ẘ Е0CH) 

      ᵣẅ  

31:0 CLR_CARRY W 0 
 ῇᴑᵫẅЇ WDT

₴ Їה Ҳ ᵣɼ 

23.3.5 RAWҲ WDT_INTRAW(ẘ Е10H) 

      ᵣẅ  

31:0 INTRAW R 0 

Ҳ Ї Ҳ ᶕ Е 

0ЕWDTῪ ₴ 

1ЕWDTῪ ₴ 

23.3.6 MASKҲ WDT_MINTS(ẘ Е14H) 

      ᵣẅ  

31:0 INTMS R 0 
0ЕWDT֥ Ҳ  

1ЕWDT֥ Ҳ  
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23.3.7 STALL┼ WDT_STALL(ẘ Е18H) 

      ᵣẅ  

31:16 CLKDIV R/W 0 

WDT ⅎ ẅЕ 

0x0ЕҒⅎ  

0x1Е2ⅎ  

0x2Е3ⅎ  

é. 

0xFFFEЕ0xFFFFⅎ  

0xFFFFЕḦ  

15:9 RSV - - Ḧ  

8 STALL R/W 0 

WDT ԓHALT Ғ ꜗ

ᶕ ᵣЕ 

0ЕҒᶕ HALT Ẩ ᵲꜗ

 

1Еᶕ HALT Ẩ ᵲꜗ  

7:0 RSV - - Ḧ  

23.3.8 LOCK WDT_LOCK(ẘ Е1CH) 

      ᵣẅ  

31:0 LOCK W 0 

WDT LOCKꜗ ᶕ Ї ᶕ LOCKꜗ

Ї WDT

Ғ  ɼ  ᴑ ẅЇᶕ

WDT LOCKꜗ Ї  

0x1ACCE551 LOCKꜗ ɼ 

23.4 ᶕ  

 ̧ WDT : 

1. WDT_LOCK  ῇ0x1ACCE551 ɼ 

2. WDT_STALL ⅎ ẅɼ 

3. WDT_CTRL RSTENr ꜗ INTENҲ ꜗ ɼ 

4. WDT_CTRL WRCr ᵣɼ 

5. WDT_LOAD ꜘ ẅɼ 

6. WDT_CTRL WRCr ᵣɼ 

7. WDT_LOCK  ῇᴑ ẅ ɼ 

 ̧ WDT  

1. WDT_LOCK  ῇ0x1ACCE551 ɼ 

2. WDT_LOAD ẅɼ 

3. WDT_CTRL WRCr ᵣɼ 

4. WDT_LOCK  ῇᴑ ẅ ɼ 
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24 WWDT 

24.1  

҅үғCPU Ї CPU Ї CPU

‟Ґ ᵣCPUЇ ᾭҒ ɼ 

24.2 Ӏ  

 ̧ 10r ⁯ ҙ  

 ̧ Ὺ  

 ̧ ғ  

 ̧ ԓ ᴌ  

 ̧ ╦ Ғ ᴰ ᵣ( ҿ50%-100% Ὺ) 

 ̧ └ ₴ 75% Ҳ  

24.3  

WWDT Е0x40003C00 

 24-1ЕWWDT ∆  

ẘ    

0x00 WWDT_CON ┼  

0x04 WWDT_CFG  

0x08 WWDT_CNT  

0x0C WWDT_IE Ҳ ᶕ  

0x10 WWDT_IF Ҳ  

24.3.1 ┼ WWDT_CON(ẘ Е00H) 

      ᵣẅ  

31:8 RSV - - Ḧ  

7:0 CON W 0 

CPU  ῇ0x5A ꜠WWDT

 

꜠WWDT Ї CPU  ῇ

0xAC  
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24.3.2 WWDT_CFG(ẘ Е04H) 

      ᵣẅ  

31:3 RSV - - Ḧ  

2:0 CFG - 0 

₴ Е 

000ЕTPCLK * 4096 * 1 

001ЕTPCLK * 4096 * 4 

010ЕTPCLK * 4096 * 16 

011ЕTPCLK * 4096 * 64 

100ЕTPCLK * 4096 * 128 

101ЕTPCLK * 4096 * 256 

110ЕTPCLK * 4096 * 512 

111ЕTPCLK * 4096 * 1024 

24.3.3 WWDT_CNT(ẘ Е08H) 

      ᵣẅ  

31:10 RSV - - Ḧ  

9:0 CNT R 0 
WWDT ẅЇ ᴌ

ԋ WWDT  

24.3.4 Ҳ ᶕ WWDT_IE(ẘ Е0CH) 

      ᵣẅ  

31:1 RSV - - Ḧ  

0 IE R/W 0 

WWDTҲ ᶕ Е 

0ЕҲ ᶕ  

1ЕҲ ᶕ  

24.3.5 Ҳ WWDT_IF(ẘ Е10H) 

      ᵣẅ  

31:1 RSV - - Ḧ  

0 IF R/W 0  

WWDT 75% Ҳ Ї 1 Е 

0Е Ҳ ֥  

1ЕҲ ᵣ 

24.4 ᶕ  

 ̧ WWDT Е 

1. WWDT_CFG ₴ ɼ 

2. WWDT_IE Ҳ ᶕ ɼ 

3. WWDT_CON Ҳ ῇ0x5A꜠ WWDT ɼ 
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4. Ҳ ( └75% ֥ Ҳ )ɼ 

5. ᵣ( ₴ ֥ ᵣ)ɼ 

 ̧ WWDT Е 

50%~100%ӐῪЇ WWDT_CON Ҳ ῇ0xAC ɼ 
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25 RTC 

25.1  

ЃRTCЄ ҅ү / Ї ᶱ Ҳ ꜙɼ

Ҳ ɼ 

25.2 Ӏ  

 ̧ Ὺ 32KHz  

 ̧ ᶕ BCD Ҍ  

 ̧ Ҳ ꜗ  

 ̧ ꜗ  

 ̧ PAD₴XTLFה Ḫ ᶱ ‼ 

 ̧ Ї +/-0.119ppm 

 ̧ RTC ⅎҒ ᵣ 

 ̧ 2 ῇҏҐ ꜗ  

25.3 ᵤꜗ ⅎ ЃLTBCЄ 

25.3.1 LTBCꜗ  

ᵤꜗ (LTBC)ԓ֥ ᵤ ᵲ Їꜗ Е 

 ̧ RCL ⅎ └64HzRTCᵲ  

 ̧ RTC Ї 128s ҅ ҿ

0.23842ppm +/-0.1192ppm 

 ̧ 16.384MHz └  

 ̧ ֥ 1KHzɻ256Hzɻ64Hzɻ16Hzɻ4Hzɻ1Hz Ҳ ЇῚҲ1K 256Hz Ї

Ὶל Ѓ ᶕ ԋ Є 

 ̧ 64Hzⅎ Ғ ᵣ  

 ̧ 1/256s  

25.3.2 LTBC  

ɼᶕ ADJUSTЇADSIGNЇPR1SEN RTC
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ЇΊᵩᶕ ӎɼ 

25.4 ꜗ  

ҿԋ ЇRTC IOԐᴌ ꜗ ɼ IO ҿSTAMP0

STAMP1ῇ ɼᶕ ꜗ Ї IO ҿSTAMP0STAMP1ꜗЇ

RTCSTAMPEN ᶕ Ї STAMP0STAMP1ҏ₴ ᴑᵫҏ Ґ Ї

RTCD ꜠ ╦ └STAMP ҲЇ ֥ Ї ԓ֥ Ҳ ᶱ

ᴌ ɼ 

ꜗ ׃ SLEEPDEEPSLEEPᴧ Ґ ЇACTIVEҐ ꜗ Ғ

ᵲ Ї ᴌҲ ɼ 

 

 

׃ ҿ 0 ‟Ґ Ԑᴌ Ї ҿ 1Ї∑

Ԑᴌɼ Ԑᴌ Ї ׃ ҅ Ԑᴌ Ї ᴌ Ԑᴌ

ԋ ɼ 

25.5  

RTC Е0x40001400 

 25-1ЕRTC ∆  

ẘ    

0x00 RTCWE RTC ᶕ  

0x04 RTCIE RTCҲ ᶕ  

0x08 RTCIF RTCҲ  

0x0C BCDSEC BCD  

0x10 BCDMIN BCDⅎ  

0x14 BCDHOUR BCD  

0x18 BCDDATE BCD  
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ẘ    

0x1C BCDWEEK BCD ₉  

0x20 BCDMONTH BCD  

0x24 BCDYEAR BCD  

0x28 ALARM  

0x2C FSEL FOUT₴  

0x30 ADJUST LTBC  

0x34 ADSIGN LTBC  

0x38 PR1SEN ᶕ  

0x3C SECCNT ẅ  

0x40 STAMPEN RTC ᶕ  

0x44 CLKSTAMP0R RTCҏ 0 

0x48 CALSTAMP0R RTCҏ 0 

0x4C CLKSTAMP0F RTCҐ 0 

0x50 CALSTAMP0F RTCҐ 0 

0x54 CLKSTAMP1R RTCҏ 1 

0x58 CALSTAMP1R RTCҏ 1 

0x5C CLKSTAMP1F RTCҐ 1 

0x60 CALSTAMP1F RTCҐ 1 

RTC ԋ ב ɼ 

25.5.1  ᶕ ЃRTCWEЄЃẘ Е00HЄ 

   ᵣẅ  

31:0 RTCWE R/W 0 

RTC ᶕ Е 

CPU RTCWE ῇ

0xACACACACЇᾡ CPU

RTC BCD  ῇ√

ẅЇ RTCWE1Ж CPU

RTCWE ῇҒҿ0xACACACAC

ᴑ ẅ  Ḧ ,

RTCWE0ɼ 

25.5.2 Ҳ ᶕ ЃRTCIEЄЃẘ Е04HЄ 

   ᵣẅ  

31:17 RSV R 0 Ḧ  

16 STPR1IE R/W 0 

RTC STAMP1 ҏ ԐᴌҲ ᶕ Е 

0Е Ҳ  

1Еᶕ Ҳ  

15 STPF1IE R/W 0 

RTC STAMP1 Ґ ԐᴌҲ ᶕ Е 

0Е Ҳ  

1Еᶕ Ҳ  

14 STPR0IE R/W 0 

RTC STAMP0 ҏ ԐᴌҲ ᶕ Е 

0Е Ҳ  

1Еᶕ Ҳ  
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   ᵣẅ  

13 STPF0IE R/W 0 

RTC STAMP0 Ґ ԐᴌҲ ᶕ Е 

0Е Ҳ  

1Еᶕ Ҳ  

12 ADJ128_IE R/W 0 

128Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

11 ALARM_IE R/W 0 

Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

10 1KHZ_IE R/W 0 

1KHzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

9 256HZ_IE R/W 0 

256hzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

8 64HZ_IE R/W 0 

64HzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

7 16HZ_IE R/W 0 

16HzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

6 8HZ_IE R/W 0 

8HzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

5 4HZ_IE R/W 0 

4HzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

4 2HZ_IE R/W 0 

2HzҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

3 SEC_IE R/W 0 

Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

2 MIN_IE R/W 0 

ⅎҲ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

1 HOUR_IE R/W 0 

Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

0 DATE_IE R/W 0 

Ҳ ᶕ Е 

1ЕҲ ᶕ  

0ЕҲ ᶕ  

25.5.3 Ҳ ЃRTCIFЄЃẘ Е08HЄ 

   ᵣẅ  

31:17 RSV R 0 Ḧ  
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   ᵣẅ  

16 STPR1IF R/W 0 

RTC STAMP1 ҏ ԐᴌҲ Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

ҿ1 ‟Ґ 1Ғῴ

ҏ Ԑᴌ 

15 STPF1IF R/W 0 

RTC STAMP1 Ґ ԐᴌҲ Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

ҿ1 ‟Ґ 1Ғῴ

Ґ Ԑᴌ 

14 STPR0IF R/W 0 

RTC STAMP0 ҏ ԐᴌҲ Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

ҿ1 ‟Ґ 0Ғῴ

ҏ Ԑᴌ 

13 STPF0IF R/W 0 

RTC STAMP0 Ґ ԐᴌҲ Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

ҿ1 ‟Ґ 0Ғῴ

Ґ Ԑᴌ 

12 ADJ128_IF R/W 0 

128Ҳ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

11 ALARM_IF R/W 0 

Ҳ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

10 1KHZ_IF R/W 0 

1kHzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

9 256HZ_IF R/W 0 

256HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

8 64HZ_IF R/W 0 

64HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

7 16HZ_IF R/W 0 

16HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

6 8HZ_IF R/W 0 

8HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

5 4HZ_IF R/W 0 

4HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

4 2HZ_IF R/W 0 

2HzҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  
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   ᵣẅ  

3 SEC_IF R/W 0 

Ҳ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

2 MIN_IF R/W 0 

ⅎҲ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

1 HOUR_IF R/W 0 

Ҳ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

0 DATE_IF R/W 0 

Ҳ ɼ 1 Е 

1ЕҲ ᵣ 

0Е Ҳ ֥  

25.5.4 BCD ЃRTC_BCDSECЄЃẘ Е0CHЄ 

   ᵣẅ  

31:7 RSV R 0 Ḧ  

6:0 BCDSEC R/W Ғᴰ ᵣ ẅЇBCD ɼ 

25.5.5 BCD ⅎ ЃRTC_BCDMINЄ(ẘ Е10H) 

   ᵣẅ  

31:7 RSV R 0 Ḧ  

6:0 BCDMIN R/W Ғᴰ ᵣ ⅎ ẅЇBCD ɼ 

25.5.6 BCD ЃRTC_BCDHOURЄ(ẘ Е14H) 

   ᵣẅ  

31:6 RSV R 0 Ḧ  

5:0 BCDHOUR R/W Ғᴰ ᵣ ẅЇBCD ɼ 

25.5.7 BCD ЃRTC_BCDDATEЄ(ẘ Е18H) 

   ᵣẅ  

31:6 RSV R 0 Ḧ  

5:0 BCDDATE R/W Ғᴰ ᵣ ẅЇBCD ɼ 

25.5.8 BCD ЃRTC_BCDWEEKЄ(ẘ Е1CH) 

   ᵣẅ  

31:3 RSV R 0 Ḧ  

2:0 BCDWEEK R/W Ғᴰ ᵣ ẅЇBCD ɼ 
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25.5.9 BCD ЃRTC_BCDMONTHЄ(ẘ Е20H) 

   ᵣẅ  

31:5 RSV R 0 Ḧ  

4:0 BCDMONTH R/W Ғᴰ ᵣ ẅЇBCD ɼ 

25.5.10 BCD ЃRTC_BCDYEARЄ(ẘ Е24H) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7:0 BCDYEAR R/W Ғᴰ ᵣ ẅЇBCD ɼ 

25.5.11 ЃRTC_ALARMЄ(ẘ Е28H) 

   ᵣẅ  

31:22 RSV R 0 Ḧ  

21:16 ALARMHOUR R/W 0 ẅɼ 

15 RSV R 0 Ḧ  

14:8 ALARMMIN R/W  ⅎ ẅɼ 

7 RSV R - Ḧ  

6:0 ALARMSEC R/W  ẅɼ 

25.5.12 Ḫ ₴ ┼ ЃRTC_FSELЄ(ẘ Е2CH) 

   ᵣẅ  

31:4 RSV R 0 Ḧ  
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   ᵣẅ  

3:0 FSEL R/W 0 

₴ Ḫ Е 

4ôb0000Е ₴16.384Mⅎ └

1  

4ôb0001Е ₴16.384Mⅎ

80ms  

4ôb0010Е ₴ ᵣḪ Ї
1s 

4ôb0011Е ₴ⅎ ᵣḪ Ї
1s 

4ôb0100Е ₴ ᵣḪ Ї

1s 

4ôb0101Е ₴ ᵣḪ Ї
1s 

4ôb0110Е ₴ Ḫ  

4ôb0111Е ₴128 Ḫ  

4ôb1000Е ₴16.384Mⅎ

80ms  

4ôb1001Е ₴ ᵣḪ  

4ôb1010Е ₴ⅎ ᵣḪ  

4ôb1011Е ₴ ᵣḪ  

4ôb1100Е ₴ ᵣḪ  

4ôb1101Е ₴ Ḫ  

4ôb1110Е ₴ 16.384Mⅎ

1s Ḫ  

4ôb1111Е ₴RTCῪ  

25.5.13 LTBCẅ ЃRTC_ADJUSTЄ(ẘ Е30H) 

   ᵣẅ  

31:11 RSV R 0 Ḧ  

10:0 ADJUST R/W 
Ғᴰ

ᵣ 

LTBCị ẅ 

-- ЇADJUST[10:7]ҿ

῎ ΐ ẅ Ї

ADJUST[10:7]ү 32768Hz Ж

ADJUST[6:0]ҿ ẅЇ 128s

0 └ ADJUST[6:0]-1 1

ү32768Hz ɼ 

-- ЇRTC 128s

ADJUST[10:0]ү30.5usɼ 

25.5.14 LTBCẅ ЃRTC_ADSIGNЄ(ẘ Е34H) 

   ᵣẅ  

31:1 RSV R 0 Ḧ  

0 ADSIGN R/W 
Ғᴰ

ᵣ 

LTBCị Е 

0Е ꜘ √ẅ 

1Е ⁯ √ẅ 
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25.5.15 LTBC ᶕ ЃRTC_PR1SENЄ(ẘ Е38H) 

   ᵣẅ  

31:1 RSV R 0 Ḧ  

0 PR1SEN R/W 0 

ᶕ Ḫ Е 

0Е ᶕ ꜗ Їᶕ 16.384MHz

ⅎ RTC  

1Е ꜗ Їᶕ 32768Hz

ⅎ RTC  

25.5.16 ЃRTC_MSCNTЄ(ẘ Е3CH) 

   ᵣẅ  

31:8 RSV R 0 Ḧ  

7:0 MSCNT R 
Ғᴰ

ᵣ 

ẅɼװ 256Hzҿ Ї

3.9msɼ 

25.5.17 RTC ᶕ ЃRTC_STORRENЄ(ẘ Е40H) 

   ᵣẅ  

31:2 RSV R 0 Ḧ  

1 STAMP1EN R/W 
Ғᴰ

ᵣ 

STAMP1 ꜗ ᶕ ᵣɼ ᵣ

ẅЇ ᴌҏ √ ɼ 

1Е  

0Еῗ  

0 STAMP0EN R/W 
Ғᴰ

ᵣ 

STAMP0 ꜗ ᶕ ᵣɼ ᵣ

ẅЇ ᴌҏ √ ɼ 

1Е  

0Еῗ  

25.5.18 CLKSTAMP0RЃRTC_CLKS0RЄ(ẘ Е44H) 

   ᵣẅ  

31:22 RSV R 0 Ḧ  

21:16 HRSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 

15 RSV R - - 

14:8 MINSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ⅎ ẅɼ 

7 RSV R 0 - 

6:0 SECSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 
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25.5.19 CALSTAMP0RЃRTC_ CALS0RЄ(ẘ Е48H) 

   ᵣẅ  

31:24 YRSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 

23:21 RSV R 0 Ḧ  

20:16 MONSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 

15:11 RSV R 0 Ḧ  

10:8 WKSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 

7:6 RSV R 0 Ḧ  

5:0 DAYSTP0R R/W Ғᴰ ᵣ 
└STAMP0ῇҏ ỴBCD

ẅɼ 

25.5.20 CLKSTAMP0FЃRTC_ CLKS0FЄ(ẘ Е4CH) 

   ᵣẅ  

31:22 RSV R 0 Ḧ  

21:16 HRSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 

15 RSV R 0 Ḧ  

14:8 MINSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCDⅎ

ẅɼ 

7 RSV R 0 Ḧ  

6:0 SECSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 

25.5.21 CALSTAMP0FЃRTC_ CALS0FЄ(ẘ Е50H) 

   ᵣẅ  

31:24 YRSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 

23:21 RSV R 0 Ḧ  

20:16 MONSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 

15:11 RSV R 0 Ḧ  

10:8 WKSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 

7:6 RSV R 0 Ḧ  

5:0 DAYSTP0F R/W Ғᴰ ᵣ 
└STAMP0ῇҐ ỴBCD

ẅɼ 
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25.5.22 CLKSTAMP1RЃRTC_ CLKS1RЄ(ẘ Е54H) 

   ᵣẅ  

31:22 RSV R 0 Ḧ  

21:16 HRSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

15 RSV R 0 Ḧ  

14:8 MINSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCDⅎ

ẅɼ 

7 RSV R 0 Ḧ  

6:0 SECSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

25.5.23 CALSTAMP1RЃRTC_ CALS1RЄ(ẘ Е58H) 

   ᵣẅ  

31:24 YRSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

23:21 RSV R 0 Ḧ  

20:16 MONSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

15:11 RSV R 0 Ḧ  

10:8 WKSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

7:6 RSV R 0 Ḧ  

5:0 DAYSTP1R R/W Ғᴰ ᵣ 
└STAMP1ῇҏ ỴBCD

ẅɼ 

25.5.24 CLKSTAMP1FЃRTC_ CLKS1FЄ(ẘ Е5CH) 

   ᵣẅ  

31:22 RSV R 0 Ḧ  

21:16 HRSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

15 RSV R 0 Ḧ  

14:8 MINSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCDⅎ

ẅɼ 

7 RSV R 0 Ḧ  

6:0 SECSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

25.5.25 CALSTAMP1FЃRTC_ CALS1FЄ(ẘ Е60H) 

   ᵣẅ  

31:24 YRSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

23:21 RSV R 0 Ḧ  
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   ᵣẅ  

20:16 MONSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

15:11 RSV R 0 Ḧ  

10:8 WKSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

7:6 RSV R 0 Ḧ  

5:0 DAYSTP1F R/W Ғᴰ ᵣ 
└STAMP1ῇҐ ỴBCD

ẅɼ 

25.6 ᶕ  

25.6.1 RTC  

ԓRTC Їҿԋ EMC ⱵЇ ᶱ  Ḧ ꜗ Ї ᾨ  Ḧ

 ῇ 0xACACACACЇ   Ї ᴌ װ  ῇ 0xACACACACᴑ

ẅ  ῇЇ  Ḧ ɼ 

ᴌ Ҳ ῴ Ї ᵤ ɼ ms Ї װ └3.9ms

⌡ Ѓ1/256sЄɼ Ї ᴌ ῇ Ї ᴌ ꜠ 64Hz->1Hz Ὺ ЇװḈ

ɼ 

RTC ҐЕ 

1. Ҳ ɼ 

2.  ῇ ⅎ ɼ 

3. ms Їῴ ῇ ɼ 

4. ₴ ɼ 

ҏװ ᵲ 4msװῪɼ 

25.6.2 RTC  

 ̧ 1Е 

1. BCDTIMEẅ 

2. ῴ BCDTIMEẅ 

2 Ὺ ҅ Ї∑ҿ ╦ Ж ҩ Ὺ Ғ҅ Ї∑ ╦ҩү ɼ 

 ̧ 2Е 

ᴌ 1sҲ Ї 1sῪ ╦ Ғᴰ Ї Ḧ └ ╦

ẅɼ 
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25.6.3 ᶕ  

1. SCU_PxSELЇ ᶕ GPIOҿRTC_STAMPɼ 

2. SCU_PADIE0Ї ᶕ GPIOҿ ῇᶕ ɼ 

3. GPIO_DIR(x)Ї ᶕ GPIOҿ ῇ ɼ 

4. RTCIE Ї GPIO Ҳ ɼ 

5. STAMPEN Їᶕ ꜗ ɼ 

6. ᶕ RTCῗ Ҳ ɼ 

7. GPIO └ Ḫ Ї Ҳ Ї ɼ 

25.6.4 RTC  

1. SCU_CTRL0Ї32kHz RCLЇRTC Ὺ ꜠ⅎ 1Hz ɼ 

2. RTCWE Їᶕ  ꜗ ɼ 

3. BCD ⅎ √ ẅɼ 

4. RTCWE Їῗ  ꜗ ɼ 

5. ALARM Ї RTC ẅɼ 

6.  RTCIF RTCҲ ɼ 

7. RTCIE Їᶕ RTCҲ ɼ 

8. RTCҲ Ї RTCIF Ҳ ɼ 
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26 DMA 

26.1  

Ỵ (DMA)Ї 4 ᴶ ɼ 

26.2 Ӏ  

 ̧ MASTERɼ 

 ̧ װ ┼FLASHɻSRAMɻSPI0ɻSPI1ɻUART1ɻADC Ӑ ᴶ ЇῚҲFLASH׃

ᵲҿװ ɼ 

 ̧ Memory to MemoryɻMemory to PeripheralɻPeripheral to Memoryɻ

Peripheral to Peripheralɼ 

 ̧ Ὺ 4үDMA ɼ 

 ̧ ᴶ ᵣ ɻᴶ Block ɼ 

 ̧ Ὺ ҿ16 FIFOɼ 

 ̧ Block ҿ32767ɼ 

 ̧ Ғ ᴶ ɻ ᴶ ɼ Ғ ᴶ ɻ ᴶ ɼ 

26.3  

DMA Е0x40020000 

 26-1ЕDMA ∆  

ẘ    

0x00 DMA_SRC_ADDR_C0 0 ᴶ  

0x04 DMA_DST_ADDR_C0 0 ᴶ  

0x08 DMA_CH_CTRL_C0 0 ┼Ḫ  

0x0C DMA_CH_STS_C0 0J  

0x10 DMA_SRC_ADDR_C1 1 ᴶ  

0x14 DMA_DST_ADDR_C1 1 ᴶ  

0x18 DMA_CH_CTRL_C1 1 ┼Ḫ  

0x1c DMA_CH_STS_C1 1J  

0x20 DMA_SRC_ADDR_C2 2 ᴶ  

0x24 DMA_DST_ADDR_C2 2 ᴶ  

0x28 DMA_CH_CTRL_C2 2 ┼Ḫ  

0x2c DMA_CH_STS_C2 2J  

0x30 DMA_SRC_ADDR_C3 3 ᴶ  

0x34 DMA_DST_ADDR_C3 3 ᴶ  

0x38 DMA_CH_CTRL_C3 3 ┼Ḫ  
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ẘ    

0x3C DMA_CH_STS_C3 3J  

0x40 DMAC_EN DMA ┼ ᶕ  

0x44 DMA_SOFT_RESET DMA ᵣ  

0x48 DMA_INT_STATUS DMAҲ  

0x4c DMA_INT_MASK DMAҲ  

0x54 DMA_PER_REQ DMA  

26.3.1 ᴶ DMA_SRC_ADDR_Cx (ẘ Е

10xH)(x=0,1,2,3) 

   ᵣẅ  

31:21 HI_SRC_ADDR R/W 0 ᵣ ЇӀ ԓdecoder 

20:0 LOW_SRC_ADDR R/W 0 ᵤᵣ ЇӀ ԓΊᵩ Ỵ  

26.3.2 ᴶ DMA_DST_ADDR_Cx(ẘ Е

10x+04H)(x=0,1,2,3) 

   ᵣẅ  

31:21 HI_DST_ADDR R/W 0 ᵣ ЇӀ ԓdecoder 

20:0 LOW_DST_ADDR R/W 0 ᵤᵣ ЇӀ ԓΊᵩ Ỵ  

26.3.3 ┼Ḫ DMA_CH_CTRL_Cx (ẘ Е

10x+08H)(x=0,1,2,3) 

   ᵣẅ  

31:30 WIDTH R/W 0 

ᵣ Е 

0Е8r ᵣ  

1Е16r ᵣ  

2Е32r ᵣ  

3Е Їᵜ ҿ32r   

ᵣ ҅  

29:15 XFER_SIZE R/W 0 
ᴶ Ї 8r 32767 byteЇ

32r 32767words 

14:12 FLOW_CTRL R/W 0 

 

ẅ                   

0     Memory     Memory    DMA 
1     Memory     Peripheral   DMA 
2     Peripheral   Memory     DMA 
3     Peripheral   Peripheral   DMA 

11 RSV - - Ḧ  
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   ᵣẅ  

10:8 DST_PER R/W 0 

ЇӀ ԓ  

Ίᵩ ⅎ ҿЕ 

0: SPI0   

2: SPI1 

4: UART1   

7: GPIO0_Gtimer 

7:5 SRC_PER R/W 0 

ЇӀ ԓ  

Ίᵩ ⅎ ҿЕ 

1: SPI0 

3: SPI1 

5: UART1 

6: ADC   

7: GPIO0_Gtimer 

4:3 DST_INC R/W 0 

ᵣЇ Ї∑

Ї ∑Ḧ Ғ  

01Е  

10Е ⁯ 

2:1 SRC_INC R/W 0 

ᵣЇ Ї∑

Ї ∑Ḧ Ғ  

01Е  

10Е ⁯ 

0 CH_EN R/W 0 
ᶕ Ї ԓ DMAC Ї ᴶ

꜠ 0 

26.3.4 ᴶ DMA_CH_STS_Cx (ẘ Е

10x+0CH)(x=0,1,2,3) 

   ᵣẅ  

31:16 RSV - - Ḧ  

15:1 LENGTH R 0 
DMAJ Ї ᴶ

 

0 CH_BUSY R 0 

ᵲ Ḫ Е 

0Е Idle 

1Е Busy 

26.3.5 DMA ┼ ᶕ DMAC_EN (ẘ Е40H) 

   ᵣẅ  

31:1 RSV - - Ḧ  

0 DMAC_EN R/W 0 1: ᶕ DMA ┼ Ж 

0: ῗ DMA ┼  
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26.3.6 DMA ᵣ DMA_SOFT_RESET (ẘ Е44H) 

   ᵣẅ  

31:0 DMA_SOFT_RESET W - 

ҿ  ᵲ Ї

DMAC └   ᵲ

ЇDMAC ᵣ װ ᵣ

ɼ  

26.3.7 DMAҲ DMA_INT_STATUS (ẘ Е48H) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 INT_TC_C3 R/W 0 3 ᴶ Ҳ Ї 1 0 

6 INT_TC_C2 R/W 0 2 ᴶ Ҳ Ї 1 0 

5 INT_ERR_C3 R/W 0 3 ₴ Ҳ Ї 1 0 

4 INT_ERR_C2 R/W 0 2 ₴ Ҳ Ї 1 0 

3 INT_TC_C1 R/W 0 1 ᴶ Ҳ Ї 1 0 

2 INT_TC_C0 R/W 0 0 ᴶ Ҳ Ї 1 0 

1 INT_ERR_C1 R/W 0 1 ₴ Ҳ Ї 1 0 

0 INT_ERR_C0 R/W 0 0 ₴ Ҳ Ї 1 0 

26.3.8 DMAҲ DMA_INT_MASK (ẘ Е4CH) 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 MASK_TC_C3 R/W 0 
3 ᴶ Ҳ Ї ҿ

ᵤЇ Ғ ₴IntTcҲ Ї IntTc=0 

6 MASK _TC_C2 R/W 0 
2 ᴶ Ҳ Ї ҿ

ᵤЇ Ғ ₴IntTcҲ Ї IntTc=0 

5 MASK _ERR_C3 R/W 0 
3 ₴ Ҳ Ж ҿᵤЇ

Ғ ₴IntErrҲ Ї IntErr=0 

4 MASK _ERR_C2 R/W 0 
2 ₴ Ҳ Ж ҿᵤЇ

Ғ ₴IntErrҲ Ї IntErr=0 

3 MASK _TC_C1 R/W 0 
1 ᴶ Ҳ Ї ҿ

ᵤЇ Ғ ₴IntTcҲ Ї IntTc=0 

2 MASK _TC_C0 R/W 0 
0 ᴶ Ҳ Ї ҿ

ᵤЇ Ғ ₴IntTcҲ Ї IntTc=0 

1 MASK _ERR_C1 R/W 0 
1 ₴ Ҳ Ж ҿᵤЇ

Ғ ₴IntErrҲ Ї IntErr=0 

0 MASK _ERR_C0 R/W 0 
0 ₴ Ҳ Ж ҿᵤЇ

Ғ ₴IntErrҲ Ї IntErr=0 
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26.3.9 DMA DMA_PER_REQ DMA (ẘ Е54H) 

8ү Ї ɼ 

   ᵣẅ  

31:8 RSV - - Ḧ  

7 GPIO0_GTIM_REQ R 0 GPIO0_Gtimer 

6 ADC_REQ R 0 ADC  

5 UART1_RX_REQ R 0 UART1  

4 UART1_TX_REQ R 0 UART1  

3 SPI1_RX_REQ R 0 SPI1  

2 SPI1_TX_REQ R 0 SPI1  

1 SPI0_RX_REQ R 0 SPI0  

0 SPI0_TX_REQ R 0 SPI0  

26.4 ᶕ  

ᴌ Е 

1. DMA_CH_CTRL_Cx.FLOW_CTRLЇ DMAJ ɼ 

2. DMA_CH_CTRL_Cx.SRC_PERDST_PERЇ Ḫ (J ҿ

)ɼ 

3. DMA_CH_CTRL_Cx.SRC_INCDST_INCЇ Ғ ɼ 

4. DMA_CH_CTRL_Cx.WIDTHЇ ᴶ ᵣ ɼ 

5. DMAC_ENҿ1Їᶕ DMA ┼ ɼ 

6. DMA_SRC_ADDR_CxЇ ɼ 

7. DMA_DST_ADDR_CxЇ ɼ 

8. DMA_CH_CTRL_Cx.XFER_SIZEЇ ᴶ ɼ 

9. DMA_CH_CTRL_Cx.CH_ENЇᶕ DMA ᴶ ɼ 

10. DMA_CH_CTRL_Cx.CH_ENҿ0Їᴶ ɼ 

ᶕ ԋᴶ Ҳ Ї∑ ᴶ Ҳ ῴ ɼ 
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27 SysTick 

27.1  

OS ᴑꜙЇ ҏҐ ⅓ Ї Ӑ ᴌ

ɼ Ҳ ֥ Ї ᴰ Ҳ OSᴑꜙ Ї ᴰ OS

ᵲɼCortex-M0+ Ҳ ҅ү ҿ SysTick Ї ԓ֥ Ҳ ɼ 

SysTickҿ24r Ї ҙ Ґ ɼ ⁯└0 Ї ᴰ ҅ү

ẅЇ ҙ ֥ SysTickЃ ҿ 15ЄЇ Ԑᴌᴰ SysTick

Ї ү OS ҅ ⅎɼ 

ԓҒ OS ЇSysTickӤ װ ᵲῚל Ї ɻ ҿ

ᴑꜙ ᶱҲ ɼSysTick֥ Ї Їד װ ᶕ

SysTick Ї ╦ ẅ ₴ ɼ 

27.2  

SysTick Е0xE000E010 

 27-1ЕSysTick∆  

ẘ    

0x00 
SYS_CSR 
(SysTick_CTRL) 

SysTick┼   

0x04 
SYS_RVR 
(SysTick_LOAD) 

SysTickẅ   

0x08 
SYS_CVR 
(SysTick_VAL) 

SysTick╦ẅ  

27.2.1 ┼ SYS_CSR (ẘ Е00H) 

   ᵣẅ  

31:17 RSV - - Ḧ  

16 COUNTFLAG R 0 

Systick₴   

1ЕSystick Ґ ₴ɼ 

0ЕSystick ₴ɼ  

Ї  COUNTFLAG  

15:3 RSV - - Ḧ  

2 CLKSOURCE R/W 1 

SysTick  

1ЕHCLK  

0Е  
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   ᵣẅ  

1 TICKINT R/W 0 

SysTickҲ ᶕ   

1Еᶕ Ҳ   

0Е Ҳ  

0 ENABLE R/W 0 

SysTickᶕ   

1Еᶕ SysTick 

0Е SysTick 

27.2.2 ẅ  SYS_RVR (ẘ Е04H) 

   ᵣẅ  

31:24 RSV - - Ḧ  

23:0 RELOAD R/W 0xFFFFFF SysTick ẅ 

27.2.3 ╦ẅ SYS_CVR (SysTick_>VAL) (ẘ Е08H) 

   ᵣẅ  

31:24 RSV - - Ḧ  

23:0 CURRENT R/W 0xFFFFFF 

Ї SysTick ╦ ẅЖ 

 ᴑ ẅ└ Ї  

COUNTFLAGɼ 

27.3 ᶕ  

ԓ SysTick ẅ ╦ẅ ᵣ ӎ Їҿԋ ֥ Ї

SysTick ҅ Е 

1.  SysTick->CTRL. ENABLEҿ 0Ї SysTickɼ 

2.  SysTick->CTRL. CLKSOURCEЇ  SysTick ɼ 

3.  SysTick->LOADЇ  SysTick ₴ ɼ 

4.  SysTick->VAL  ῇᴑ ẅЇ  SysTick->VAL  SysTick->CTRLɼ 

5. COUNTFLAGɼ 

6.  SysTick->CTRL. TICKINT ҿ 1Їᶕ  SysTick Ҳ ɼ 

7.  SysTick->CTRL. ENABLE ҿ 1Їᶕ  SysTickɼ 

8. ₴ └ Ӑ ῗ Ї Ҳ ꜙ Ҳ  

SysTick->CTRL װ ₴ ɼ 
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28  
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28.2 BUCK  
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 28-2Е BUCK  

28.3  

 28-1Е  

ᵣ   
ᾣᴌẅ ᵣ 

315 433.92 868 915 MHz 

C1 Ñ10%,0402, X7R,50V,YAGEO 22nH 20pF 5.6nH 5.6nH - 

C2 Ñ5%, 0402, C0G, 50 V,YAGEO 5.6 3 3.3 3.3 pF 

C3 Ñ5%, 0402, C0G, 50 V,YAGEO 8.2 8.2 6 6 pF 

C4 Ñ5%, 0402, C0G, 50 V,YAGEO 4.7 8.2 3.3 3.3 pF 

C5 Ñ5% ,0402,NP0, 50V,YAGEO 4.7 3 2.7 2.7 pF 

C6 Ñ1%,0402,NPO,50V,muRata 8.2 5.6 5 5 pF 

C7 Ñ5%,0402,NPO,50V,YAGEO 3 3.9 5.6 5.6 pF 

C8 Ñ10%,0402,X7R,50V,FH() 470 470 470 470 pF 

C9 Ñ5%, 0603 NP0, 50 V,SAMSUNG 100 100 100 100 nF 
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ᵣ   
ᾣᴌẅ ᵣ 

315 433.92 868 915 MHz 

C10 Ñ10%,0402,X7R,50V,SAMSUNG 2.2 2.2 2.2 2.2 ɛF 

C11 Ñ10%,0402,X7R,50V,SAMSUNG 2.2 2.2 2.2 2.2 ɛF 

C12 Ñ10%,0402,X7R,50V,SAMSUNG 100 100 100 100 nF 

C13 Ñ5%, 0402, C0G, 50 V,SAMSUNG 470 470 470 470 pF 

C14 Ñ5%, 0402, C0G, 50 V,SAMSUNG 10 10 10 10 uF 

C15 Ñ10%,0402,X7R,50V,YAGEO 20 20 20 20 pF 

C16 Ñ10%,0402,X7R,50V,YAGEO 20 20 20 20 pF 

C17 Ñ10%,0402,X7R,50V,SAMSUNG 4.7 4.7 4.7 4.7 ɛF 

C18 Ñ10%,0402,X7R,50V,SAMSUNG 10 10 10 10 nF 

C19 Ñ10%,0402,X7R,50V,SAMSUNG 1 1 1 1 ɛF 

L1 Ñ2%,0402, ,Sunlord 10 10 0R 0R nH 

L2 Ñ2%,0402, ,Sunlord 47 33 10 10 nH 

L3 Ñ2%,0402, ,Sunlord 22 22 8.2 8.2 nH 

L4 Ñ5%,0402, ,Sunlord 82 33 10 10 nH 

L5 Ñ5%,0402, ,Sunlord 68 33 12 12 nH 

L6 Ñ5%,0603, ,Sunlord 33 22 8.2 8.2 nH 

L7 Ñ5%,0603, ,Sunlord 220 180 100 100 nH 

L8 Ñ5%,0805, ,Sunlord 4.7 4.7 4.7 4.7 ɛH 

R1 Ñ5%,0402, ,YAGEO 4.7 4.7 4.7 4.7 ɋ 

R2 
Ñ5%, ,0603, 100mW, 

YAGEO 
4.7 4.7 4.7 4.7 Kɋ 

Y1 
5032 Ñ10PPM 

20pF,YXC(Ῐ ) 
30 30 30 30 MHz 

 

ЕC1 Ғ Ї ҿ ЇΊᵩ 28-1ɼ 
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29  

29.1 QFN40Ѓ5*5 mmЄ 

 
 29-1ЕQFN40  
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30  

   

V1.0 2022.07.05 √  

V1.1 2023.10.16 
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ẅЇҙ Ж 
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ꜗ ɻ ɻ ┼Ὺ ɼ 
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