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1  

1.1  

W800 Wi-Fi SoCԍ һ һ

ԍ IoTӰ ӱ ԍ Wi-Fi 4.2 Combo Ӈ

һ XT804 һ QFlashһSDIOԊSPIԊUARTԊGPIOԊI²CԊPWMԊI²SԊ7816һLCDһ

Touch Sensor , ԍ һ MCU һ

һ һ һ һ һ ԍ 

 

W800 һ Ӈ Ԋ

ԍ SDK һ

Ԋ һ ԍ Wi-Fi/BT ԍ 

1.2  

W800 Ԋ Ԋ һ ӘW800 ә Ӈ 

 

W800 ROM һROM һMAC ԊWi-Fi һ

ӘWM_W800_ROM ә Ӈ 

 

W800 2Mbytes QFlash һ ԍ QFlash

ԍ һ QFlashӇ 

 

W800  XT804 һ804 Ԋ Ӈ 
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(http://www.winnermicro.com/)ԍ 

 

 

 

2  

 ̧  

ü QFN32 һ4mm x 4mmԍ 

 

 ̧  

ü XT804 һ 240MHz 

ü 288KB SRAM 

ü 2MB FLASH 

ü 8 DMA һ 16 һ  

ü PA/LNA/TR-Switch 

ü 32.768KHz  

ü  

ü LDO 

ü  

 

 ̧  

ü 1 SDIO2.0 Deviceһ SDIO 1/4/SPI һ 0~50MHz 

http://www.winnermicro.com/
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ü  1  SDIO 2.0 HOST һ SDIO  SD һ 0~50MHz 

ü 1 QSPI PSRAM һ  64MB PSRAMһ 80MHzӇ 

ü 5 UART һ RTS/CTSһ 1200bps~2Mbps 

ü 1 SPI һ 0~50MHz 

ü 1 SPI/ һ 20MHzһ 6Mbps  

ü I2C һ 100/400Kbps 

ü PWM һ 5 PWM 

2 PWM ԍ 20MHzһ 20MHz 

ü I2S һ 32KHz192KHz I2S  

ü 1 7816 һ UART  ISO-7816-3 T=0.T=1 Ӈ  

EVM2000 

ü һ

RSA/AES/RC4/DES/3DES/RC4/SHA1/MD5/CRC8/CRC16/CRC32/TRNG  

ü  1 һ 12bit ADC Ӈ 

ü 11  Touch SensorӇ 

ü 17 GPIOһ IO  

ԍ ԍ 

 

 ̧ WIFI  

ü GB15629.11-2006ԊIEEE802.11 b/g/nӇ 

ü WMM/WMM-PS/WPA/WPA2/WPS 

ü WiFi DirectӇ 
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ü EDCA Ӈ 

ü 20/40M Ӈ 

ü STBCԊGreenFieldԊShort-GIԊ Ӈ 

ü RIFS Ӈ 

ü AMPDUԊAMSDUӇ 

ü 802.11n MCS 0~7ԊMCS32 һ 150Mbps; 

ü HT-immediate Compressed BlockAckԊnornal ACKԊno ACK Ӈ 

ü CTS to selfӇ 

ü AP ӇAP STA Ӈ 

ü BSS һ һ һ

32 STA Ӈ 

ü BSS AP һ 32 Ӈ 

ü ҹ 

Â 20MHz MCS7@-71dBm@10%PERӇ 

Â 40MHz MCS7@-67dBm@10%PERӇ 

Â 54Mbps@-73dBm@10%PERӇ 

Â 11Mbps@-86dBm@8%PERӇ 

Â 1Mbps@-96dBm@8%PERӇ 

ü Ӈ 

ü Ӈ 

 

 ̧  
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ü / һ BT/BLE4.2 

ü DR/EDR Ӈ 

ü BLE 1Mbps Ӈ 

 

 

 ̧  

ü 3.3V Ӈ 

ü Wi-Fi Ӈ 

ü Ԋ Ԋ Ԋ Ӈ 

ü 15uAӇ 
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3  

Ԋ 802.11nӰ1T1Rӱ SOC ԍ SOC

RF TransceiverһCMOS PA һ / һSDIOԊSPIԊ

UARTԊGPIO WLAN ԍ 

 

W800 GB15629.11-2006ԊIEEE802.11 b/g/ n һ STBCԊGreen FieldԊ

Short -GIԊ ԊRIFS ԊAMPDUԊAMSDUԊT- immediate Compressed Block  AckԊ

nor mal ACKԊno ACKԊCTS to self ԍ 

 

W800 ԊA/D D/A ԍ DSSSӰ ӱ OFDM

Ӱ ӱ һ һ ԍ

AGC ԍW800 һ

ԍ 

 

W800 һ WAPI һ WEPԊTKIPԊCCMP һ

ԍ 

 

W800 IEEE802.11Wi-Fi һ ԍ

Ԋ Ԋ Ԋ һ һ

ԍ 
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W800 32 һ һ һ

ԍ 

 

W800 AP һ 5 SSID һ 5 AP ԍ

ԍ STA һ AP BSS ԍ 

 

W800 WPS һ һ

ԍ 

 

W800 Ԋ WLAN ԍ 
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4  

4.1  

W800 һ XT804 CPUһ288KB SRAM20KB ROM ԍ

PMU һ һ ԍ

ԍWi-Fi MACһBB RFԍ 

 

 

 1 W800  
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4.2  

W800 һ  

Memory

MCU
CK804

(240MHz)

AHB BUS 1

ROM 20KB

SRAM 160KB

FLASH
2MB 

DMA 
8 Channel

Clock & 
RST CTRL

PMU

POR

VDET

Power Status 

RTC

SRAM
128KB

AHB BUS 2

WiFi
BBP

Bridge

APB BUS

AHB2APB

W800  Block Diagram

AHB ASYNC

Crypt

RF Transciver

Peripheral

WiFi
SubSystem

BT
SubSystem

BBP

Mac

Sec

BT

BLE

Modem

I2C I2S LSPI

RF-
CFG

PWM

LCD UART GPIOWDOG

Peripheral

SDIO_HOST

PSRAM

GPSEC

RSA

SDIO_Slave

HSPI

SASC SASC

TIPC

Touch
Sensor

7816

 

 2 W800  

 

Ӱ1ӱAHB-1  

- XT804һDMAһGPSEC 5 ԍ 

XT804 32 CPU һ 16/32 һ

3 ԍ 

XT804 һ Ԋ ԊDSP Ԋ Ԋ

IP һ ԍ һXT804 һ Ԋ

Ԋ ԍXT804 һ 13 ԍ

240MHzһ 240/160/120/80/40MHzһ ԍ 
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 1 AHB-1  

  

CPU 

һ һ 802.11MACԍ

240MHz 

DMA 8 DMA һ 16 DMA ԍ 

GPSEC 

һ DES/3DESSHA1/AES/MD5/RC4/CRC/PRDNԍ

ԍ 

 

 

 

 

 2 AHB-1  

  

ROM 

ROM CPU ԍ  

ԍ һ CPU

FLASH ԍ 

AHB2AHB  

CPU BusMatrix2 ԍ

һ CPU BusMatrix2 Mҹ1һM

1 ԍ 

FLASH ԍ 

SRAM 160KB һ ԍ 

RSA 2048bitRSA  
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GPSEC / һ SHA1/AES/MD5/RC4/CRC/TRNGԍ

/ ԍ 

SDIO_HOST SDIO 2.0 SDIO HOST Ӈ SDIO ԍ

SDIO һ 50MHzԍ 

 PSRAM_CTRL QSPI PSRAM ԍ PSRAMԍQSPI 

һ 80MHz ԍ 

 

Ӱ2ӱAHB-2  

4 һ3 һ crossbarһ

һ ԍ 40MHz һ ԍ 

 3 AHB-2  

  

MAC 

802.11MAC ԍ

һ һ ԍ 

SEC 

һ ԍ һ

MAC һ Ӈ һ

MAC һ ԍ 

AHB2AHB AHB-1  AHB-2 ԍ 

SDIO/HSPI 

SDIO2.0 SPI

AHB һ ԍ 

һ ԍ 
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 4 AHB-2  

  

SRAM 128KB 

һSDIO/SPI/UARTRAM

 

Configuration һ ԍ 

APB һ APB ԍ 

BT_CORE ԍ 
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4.3  

W800 24/40MHz SoC һ 1 DPLL 480MHzһ

CPUһ һ WiFi Ӈ 32.768KHZ RC һ PMU 

LCD ԍ ԍ 

PLL
ĺ

WiFI

clk_in_40m

2~256№

2~256№

1/2

1/4

1/8

pll_out

clk_div_160m

clk_div_80m

clk_div_40m

clk_div_20m

clk_div_cpu

clk_jtag_tck
clk_jtag

CG

clk_div_20m/clk_bt_20m

clk_div_40m/clk_bt_40m

clk_div_80m/clk_bt_80m

clk_div_160m

clk_div_cpu

1

0

dft_clk

test_mode

̂480M̃

pmu_clk_gate_en

1/(4-40)
clk_div_sd_adc

2~16№

1/2

1/4

clk_peri_div_160m

clk_peri_div_80m

clk_peri_div_40m

OCC

clk_peri_div_160m

clk_peri_div_80m

clk_peri_div_40m

1/4
clk_bt_10m

 

 3 W800  

  



 

49 

4.4  

Alias to FLASH or ROM depending BOOT 
Pins

0X0000 0000

FLASH

Reserved

ROM 20K

0X07FF FFFF
0X0800 0000
0X0FFF FFFF
0X1000 0000
0X1FEF FFFF
0X1FF0 0000

0X1FF0 4FFF
0X1FF0 4000

Reserved 0X1FFF FFFF

SRAM 160K
0X2000 0000

0X2002 7FFF
0X2002 8000

Mac SRAM 128K

0X3080 0000

512M-BYTE
Block 0
Code

512M-Byte
Block 1
SRAM

512M-Byte
Block 2

Peripherals

1G-Byte
Block 3

Exteral Ram

1G-Byte
Block 4

External Device

512M-Byte
Block 5

System Level 
Peripherals

0X4000 0000-0x4000 05FFRSA
GPSEC
DMA

SDIO_HOST
PMU

CLK-RST
MacPHY Router

BBP
MAC
SEC

0X4000 0600-0x4000 07FF
0X4000 0800-0x4000 09FF
0X4000 0A00-0x4000 0CFF
0X4000 0D00-0x4000 0DFF
0X4000 0E00-0x4000 0EFF

0X4000 0F00-0x4000 0FFF
0X4000 1000-0x4000 13FF
0X4000 1400-0x4000 17FF
0X4000 1800-0x4000 1FFF

FLASH_CTRL

SDIO

I2C HOST
SD- ADC

 SPI
UART0
UART1

GPIO-A
GPIO-B
WDOG

0X4000 2000-0x4000 21FF
0X4000 2200-0x4000 23FF

0X4000 2600-0x4000 27FF

0X4001 0000-0x4001 01FF
0X4001 0200-0x4001 03FF
0X4001 0400-0x4001 07FF
0X4001 0600-0x4001 07FF
0X4001 0800-0x4001 09FF

0X4001 1200-0x4001 13FF
0X4001 1400-0x4001 15FF
0X4001 1600-0x4001 17FF

TIMER 0X4001 1800-0x4001 19FF
RF-Controller

LCD
0X4001 1A00-0x4001 1BFF
0X4001 1C00-0x4001 1DFF

PWM 0X4001 1E00-0x4001 1FFF
I2S 0X4001 2000-0x4001 21FF

0X0000 0000

0X1FFF FFFF
0X2000 0000

0X3FFF FFFF
0X4000 0000

0X5FFF FFFF
0X6000 0000

0X9FFF FFFF
0XA000 0000

0XDFFF FFFF
0XE000 0000

0XFFFF FFFF

BT_Modem 0X4001 2200-0x4001 23FF

Reserved

0X2004 7FFF
0X3000 0000

0X4000 2400-0x4000 25FF

Reserved 0X4000 B300-0x4000 FFFF

SD_Mailbox 0X4000 2800-0x4000 29FF

PSRAM

0X3FFF FFFF

UART2
UART3

0X4001 0A00-0x4001 0BFF
0X4001 0C00-0x4001 0DFF

UART4
UART5

0X4001 0E00-0x4001 0FFF
0X4001 1000-0x4001 11FF

PSRAM_ CTRL

H-SPI

Reserved

BT_Core 0X4000 2A00-0x4000 A9FF

0X4001 2600-0x5FFF FFFF

SASC_B1
SASC_FLASH

SASC_B2

0X4000 B000-0x4000 B0FF
0X4000 B100-0x4000 B1FF
0X4000 B200-0x4000 B2FF

Touch Sensor 0X4001 2400-0x4001 25FF

RF_BIST_DAC 0X4001 4000-0x4001 BFFF
RF_BIST_ADC 0X4001 C000-0x4003 BFFF

TIPC 0X4001 2600-0x4001 27FF

 

 W800  
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XT804 4G һ 6 blockһ һ һ һ

һ ԍ һw800 ԍ 

 

 5   

 

BootMode=0   

ROM 0x0000 0000 ~ 0x0004 FFF   

FLASH 0x0800 0000 ~ 0x0FFF 

FFFF 

 

ԍ 

SRAM 0x2000 0000 ~ 0x2002 

7FFF 

 

 

Mac RAM 0x2002 8000 ~ 0x2004 

7FFF 

 SDIO/H-SPI/UART

 

PSRAM 0x3000 000~0x30800000   

CONFIG 0x4000 0000 ~ 0x4000 

2FFF 

0x4000 0000 ~ 0x4000 05FF RSA  

0x4000 0600 ~ 0x4000 07FF GPSEC  

0x4000 0800 ~ 0x4000 09FF DMA  

0x4000 0A00 ~ 0x4000 0CFF SDIO_HOST 

 

0x4000 0D00 ~ 0x4000 0DFF PMU  

0x4000 0E00 ~ 0x4000 0EFF ClockReset
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0x4000 0F00 ~ 0x4000 0FFF MacPHY Router

 

0x4000 1000 ~ 0x4000 13FF BBP  

0x4000 1400 ~ 0x4000 17FF MAC  

0x4000 1800 ~ 0x4000 1FFF SEC  

0x4000 2000 ~ 0x4000 21FF FLASH Controller

 

0x4000 2200 ~ 0x4000 23FF PSRAM_CTRL 

 

0x4000 2400 ~ 0x4000 25FF SDIO Slave

 

0x4000 2600 ~ 0x4000 27FF H-SPI  

0x4000 2800 ~ 0x4000 29FF SD Wrapper 

 

0x4000 2A00 ~ 0x4000 A9FF BT Core  

0x4000 B000 ~ 0x4000 B0FF SASC-B1 

 

0x4000 B100 ~ 0x4000 B1FF SASC-Flash 

Flash  

0x4000 B200 ~ 0x4000 B2FF SASC-B2 
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APB 0x4001 0000 ~ 0x 4001 

C000 

0x4001 0000 ~ 0x4001 01FF I2C master 

0x4001 0200 ~ 0x4001 03FF Sigma ADC 

0x4001 0400 ~ 0x4001 07FF SPI master 

0x4001 0600 ~ 0x4001 07FF UART0 

0x4001 0800 ~ 0x4001 09FF UART1 

0x4001 0A00 ~ 0x4001 0BFF UART2 

0x4001 0C00 ~ 0x4001 0DFF UART3 

0x4001 0E00 ~ 0x4001 0FFF UART4 

0x4001 1000 ~ 0x4001 11FF UART5 

0x4001 1200 ~ 0x4001 13FF GPIO-A 

0x4001 1400 ~ 0x4001 15FF GPIO-B 

0x4001 1600 ~ 0x4001 17FF WatchDog 

0x4001 1800 ~ 0x4001 19FF Timer 

0x4001 1A00 ~ 0x4001 1BFF RF_Controller 

 

0x4001 1C00 ~ 0x4001 1DFF LCD 

0x4001 1E00 ~ 0x4001 1FFF PWM 
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0x4001 2000 ~ 0x4001 22FF I2S 

0x4001 2200 ~ 0x4001 23FF BT-modem 

0x4001 2400 ~ 0x4001 25FF Touch Sensor 

 

0x4001 2600 ~ 0x4001 25FF TIPC 

Interface 

0x4001 4000 ~ 0x4000 BFFF RF_BIST DAC

 

0x4001 C000 ~ 0x4003 BFFF RF_BIST ADC 

 

0x4001 3C00 ~ 0x5FFF FFFF RSV 
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4.4.1 SRAM 

W800 288KB SRAMԍ 160KB AHB һ128KB AHB ԍCPU

һ 128KB ԍ 

 

4.4.2 Flash  

4.4.2.1 QFlash 

W800 2MBytes QFlashԍ 32KB cache XIP QFlash

ԍ һCPU Cache һ һ 8Bytes

QFlash һ Cacheԍ һ 32KһCPU QFlash

һ CPU ԍ һ ImageRO

ԍ ԍ 

 

QFlash һ QFlash һ QFlash

һQFlash Ԋ ԍ QFlash

ԍ 

 

һ һ Ԋ һ QFlash

ԍ QFlash һ ԍ 

 

4.4.2.2 SPI Flash 

W800 6PINQFlash Ӱ PINһ ӱһ SPI ԍ SPI

20MHzһ һ SPI ԍ 
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4.4.3 PSRAM 

W800 SPI/QSPIPSRAM һ 64MbPSRAM һ

PSRAM ԍ 80MHzԍ һ PSRAM

ԍPSRAM XIP һCPU Cache

PSRAM ԍ 

 

 

4.5  

W800 һCPU ROM һ Flash Imageԍ 

ROM BootMode(PA0)һ ҹ 

 

 

 

 6  

BootMode   

   

 

<30msһ   

  

>=30ms    

ҹ 

ҹ һ ԍ 

ҹ ROM һ ҹ һ MAC һ
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ӘWM_W800_ROM .pdfә 

 

һBootMode ԍ һ BootMode

30ms һ һ Flash ԍ 

 

һ Ԁ ԁӰ

ӘWM_W800_ROM әӱ һ һ Imageһ

Imageԍ 

 

һ һ BootMode 30ms һ

һ ԍ 
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5   

5.1  

ԍ һ

Ӈ ԍ 

 

5.2  

 ̧  

 ̧  

 ̧  

 ̧ CPU  

 ̧ ADC/DAC  

 ̧ I2S  

 

5.3  

5.3.1  

CLK_GATE_EN һ

ԍ 

 

һ ԍ

һ һ ԍ 
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SW_CLKG_EN ԍ 

 

5.3.2  

һ ԍ 

һ PMU ԍ 

 

5.3.3  

һ SW_RST_CTRLBIT0 ԍ 

һ һ SW_RST_CTRLBIT 1ԍ 

 

CPU WatchDogԍ 

һ APB/BUS1/BUS2(APB һ ) һ

ԍ 

 

5.3.4  

W800 40MHz/24MHz һ DPLLһ 480MHz 

Ӱ ӱԍ 

PLL
ĺ

WiFI

clk_in_40m

1/N
N=2~255

1/N
N=2~255

pll_out

CG

̂480M̃

pmu_clk_gate_en

1/N
N=3~15

clk_cpu

clk_wlan

clk_peri

CPU/AHB1/SRAM/
DMA

Wi-IFi Subsystem
AHB2/APB

Peripherals
RSA/GPSEC/PWM/

I2S/Flash  

 4  

CPU һ WLAN 1/4ԍ 



 

59 

 

WLAN WLAN ԍ 

CPU WLAN һ ԍ 

SYS_CLK_DIVBIT[7:0] CPU ԍCPU DPLL

һ 480MHzԍCPU 6һ CPU 480MHz6 һ

80MHzԍ CPU һ ԍ 

 

CLK_PERI SoC һ һ

PWM һI2S һFlash ԍ DPLL 480MHz ԍ

3 һ CLK_PERI  160MHzԍ CLK_PERI 2 һ4

80MHz40MHzһ ԍ 

 

SYS_CLK_DIVBIT[15:8] WLAN ԍ 3һ DPLL

480MHz 3 һ 160MHzһ WLANӰWLAN

WLAN ԍ 

 

ҹ WLAN һWLAN 160MHzһ WLAN ԍ 

WLAN һ WLAN һ ԍ 

 

һ ҹ Mҹ1һ M һ

1ԍ һ SYS_CLK_DIVBIT [23:16], 

ԍ һ ԍ 
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SYS_CLK_SEL[15:8] SAR_ADC һ 40M ԍ

ԍ 

 

SYS_CLK_SELBIT[4] RSA һ 80MHz 160MHzԍ 

BIT[5]GPSEC һ 80MHz 160MHzԍ 

BIT[6]FLASH һ 40MHz 80MHzԍ 

 

cpu_clk_dividerһwlan_clk_dividerһbus2_syncdn_factorһsdadc_fdivһ

SYS_CLK_DIVBIT[31]һ һ BIT[31]ԍ 

I2S_CLK_CTRLI2S ԍ 

 

5.3.5  

DEBUG_CTRL(SYS_CLK_SEL- BIT[16]) JTAG ԍ 
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5.4  

5.4.1  

 7  

      

0X0000  SW_CLKG_EN RW  0X0000_7FFF 

0X0004  SW_CLK_MASK RW 

 

0X0000_007E 

0X0008      

0X000C  SW_RST_CTRL RW  0X01FF_FFFF 

0X0010  SYS_CLK_DIV RW  0X0000_2212 

0X0014  DEBUG_CTRL RW ADC/DAC  0X0000_0000 

0X0018 I2S  I2S_CLK_CTRL RW I2S  0X0000_0000 

0X001C  RESET_STATUS RW 

CPU Watchdog

 

0x0000_0000 

 

5.4.2  

 8  

    

[31:22] RO   

[21] RW soft_touch_gate_en 

touch_sensor һ touch_sensor  

0ҹtouch_sensor  

1ԃb1 
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1:  touch_sensor 

[20] RW soft_bt_gate_en 

BT./BLE һ BT/BLE  

0ҹBT/BLE  

1:  BT/BLE 

1ԃb1 

[19] RW soft_qsram_gate_en 

qspi_ram һ qspi_ram  

0ҹqspi_ram  

1:  qspi_ram 

1ԃb1 

[18] RW soft_sdio_m_gate_en 

sdio_master һ sdio_master  

0ҹsdio_master  

1:  sdio_master 

1ԃb1 

[17] RW soft_gpsec_gate_en 

gpsec һ gpsec  

0ҹgpsec  

1:  gpsec 

1ԃb1 

[16] RW soft_rsa_gate_en 

RSA һ RSA  

0ҹRSA  

1ҹRSA  

1ԃb1 

[15] RW soft_i2s_gate_en 1ԃb1 
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i2s һ i2s  

0ҹi2s  

1ҹi2s  

[14] RW 

soft_lcd_gate_en 

lcd һ lcd  

0ҹlcd  

1ҹlcd  

1ԃb1 

[13] RW 

Soft_pwm_gate_en 

pwm һ pwm  

0ҹpwm  

1ҹpwm  

1ԃb1 

[12] RW 

soft_sd_adc_gate_en 

sd_adc_ һ sd_adc_  

0ҹsd_adc_  

1ҹsd_adc_  

1ԃb1 

[11] RW 

soft_gpio_gate_en   

GPIO һ GPIO  

0ҹGPIO  

1ҹGPIO  

1ԃb1 

[10] RW 

soft_timer_gate_en  

timer һ timer  

0ҹtimer  

1ԃb1 
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1ҹtimer  

[9] RW 

soft_rf_cfg_gate_enҹ ҹ  

rf_cfg һ rf_cfg  

1ԃb0ҹrf_cfg  

1ԃb1ҹrf_cfg  

1ԃb1 

[8] RW 

soft_dma_gate_en  

dma  

1ԃb0ҹdma  

1ԃb1ҹdma  

1ԃb1 

[7] RW 

soft_ls_spi_gate_en 

spi һ spi  

1ԃb0ҹ spi  

1ԃb1ҹ spi  

1ԃb1 

[6] 

RW soft_uart5_gate_en  

uart5 һ uart5  

0ҹuart5  

1ҹuart5  

1ԃb1 

[5] RW soft_uart4_gate_en  

uart4 һ uart4  

0ҹuart4  

1ҹuart4  

1ԃb1 

[4] RW soft_uart3_gate_en  1ԃb1 
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uart3 һ uart3  

0ҹuart3  

1ҹuart3  

[3] RW soft_uart2_gate_en  

uart2 һ uart2  

0ҹuart2  

1ҹuart2  

1ԃb1 

[2] RW 

soft_uart1_gate_en  

uart1 һ uart1  

1ԃb0ҹuart1  

1ԃb1ҹuart1  

1ԃb1 

[1] RW 

soft_uart0_gate_en 

uart0 һ uart0  

1ԃb0ҹuart0  

1ԃb1ҹuart0  

1ԃb1 

[0] RW 

soft_i2c_gate_en 

i2c һ i2c  

1ԃb0ҹi2c  

1ԃb1ҹi2c  

1ԃb1 

 

5.4.3  

 9   



 

66 

    

[6] RW 

soft_cpu_clk_gt_mask   

CPU Ӱ CPUһbus1ԊROMԊSRAMӱ

Ӱ CPU WFI ҹ ӱ 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[5 : 2] RW һ ҹ   

[1] RW 

soft_sdioahb_clk_gt_mask  

sdio ahb  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[0] RW 

soft_pmu_clk_gt_mask  

pll һ һ PMU ԍ 

1ԃb0ҹ PMU һ  

1ԃb1ҹ PMU  

1ԃb0 

 

5.4.4  

 10  

    

[31] 

RW soft_touch_rst_n 

touch_sensor 

0ҹ  

1ԃb1 
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1ҹ  

[30] RW soft_rst_flash_n 

Flash  

0ҹ  

1ҹ  

1ԃb1 

[29] RW soft_rst_bt_n  

BT  

0ҹ  

1ҹ  

1ԃb1 

[28] RW soft_rst_qspi_ram_n  

qspi_ram 

0ҹ  

1ҹ  

1ԃb1 

[27] RW 

soft_rst_sdio_m_n  

sdio_master 

0ҹ  

1ҹ  

1ԃb1 

[26] RW 

soft_rst_gpsec_n  

gpsec 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[25] RW soft_rst_rsa_n  1ԃb1 
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RSA  

1ԃb0ҹ  

1ԃb1ҹ  

[24] RW 

soft_rst_i2s_n  

i2s  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[23] RW 

soft_rst_lcd_n  

lcd  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[22] RW 

soft_rst_pwm_n  

pwm  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[21] RW 

soft_rst_sar_adc_n   

sar_adc 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[20] RW 

soft_rst_timer_n    

timer 

1ԃb0ҹ  

1ԃb1 
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1ԃb1ҹ  

[19] RW 

soft_rst_gpio_n     

gpio  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[18] RW 

soft_rst_rf_cfg_n   

RF ( ҹ ) 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[17] RW 

soft_rst_spis_n     

spi  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[16] RW 

soft_rst_spim_n     

spi  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[15] RW soft_rst_uart5_n    

uart5 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[14] RW soft_rst_uart4_n    1ԃb1 
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uart4 

1ԃb0ҹ  

1ԃb1ҹ  

[13] RW soft_rst_uart3_n    

uart3 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[12] RW soft_rst_uart2_n    

uart2 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[11] RW 

soft_rst_uart1_n    

uart1 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[10] RW 

soft_rst_uart0_n    

uart0 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[9] RW 

soft_rst_i2c_n      

i2c  

1ԃb0ҹ  

1ԃb1 
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1ԃb1ҹ  

[8] RW 

soft_rst_bus2_n     

bus2  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[7] RW 

soft_rst_bus1_n    

bus1  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[6] RW 

soft_rst_apb_n      

abp  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[5] RW 

soft_rst_mem_mng_n  

mem_mng ( ҹ ) 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[4] RW 

soft_rst_dma_n      

dma  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[3] RW soft_rst_sdio_ahb_n 1ԃb1 
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sdio ahb  

1ԃb0ҹ  

1ԃb1ҹ  

[2] RW 

soft_rst_sec_n      

( ҹ ) 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[1] RW 

soft_rst_mac_n    

mac ( ҹ ) 

1ԃb0ҹ  

1ԃb1ҹ    

1ԃb1 

[0] RW 

soft_rst_bbp_n      

bbp ( ҹ ) 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

 

5.4.5  

 11  

    

[31] RW 

divide_freq_en 

cpu_clk_divider һwlan_clk_divider һbus2_syncdn_factorһ

sdadc_fdivһ һ һ

1ԃb0 
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ԍ 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ һ Divide_freq_enһ  

[30:28]    

[27:24] RW 

Peripheral_divider 

160M  ҹ 

DPLL ԍ ԍ 160MHzԍ

DPLL 480MHzһ 3. 

 

4ԃh3 

[23: 16] RW 

bus2_syncdn_factor 

bus1bus2 һ Nҹ1 

N һ һ CPU bus2 ԍ 

cpu 80MHz һbus2 40MHz һ N=2 

8ԃh2 

[15 : 8] RW 

wlan_clk_divider  

PLL һ wlan ԍ һ >=2ԍ 

 

3һ pll480MHz3 һ 160MHzһ

wlanӰwlan ӱӇ 

1ҹ WLAN һ 160MHzӇ WLAN һ

ԍ 160MHzԍ 

2ҹ APB Ӈ 

8ԃh3 
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[7 : 0] RW 

cpu_clk_divider    

PLL һ CPUԍ һ >=2ԍ 

6һ һ PLL 480MHz6 һ cpu

80MHz ԍ cpu һ  

 

8ԃh6 

 

5.4.6  

 12  

    

[16] RW 

JTAG  

1ԃb0: JTAG  

1ԃb1: JTAG  

1ԃb0 

[15ҹ8] RW 

sd_adc_div 

sigma-delta ADC  ҹ 

40MHz ԍ ԍ 

clk_divider Divide_freq_enӇ 

 

8ԃd10 

[7] RW 

RSV 

 

1ԃb0 

[6] RW 

qflash_clk_sel 

QSPI_FLASH  

1ҹ 80MHz Ӈ 

1ԃb0 
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0ҹ 40MHzӇ 

[5] RW 

gpsec_sel 

GPSEC  

1ҹ 160MHz Ӈ 

0ҹ 80MHzӇ 

1ԃb0 

[4] RW 

rsa_sel 

RSA  

1ҹ 160MHz Ӈ 

0ҹ 80MHzӇ 

1ԃb0 

[3:0] RW һ  4ԃd0 

 

5.4.7 I2S  

 13 I2S  

    

[31:18]    

[17: 8] RW 

BCLKDIV 

BCLK ҹF_BCLK = F_I2SCLK / BCLKDIV 

ҹ EXTAL_EN PLLF_I2SCLK =F_CPU (CPU

)ԍ 

F_CPU = 160MHzһ WXTAL_ENF_I2SCLK = һ 

BCLKDIV = round (F_I2SCLK/(Fs*W*F)) 

Fs һW Ӈ 

10ԃb0 
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F = 1Ӈ 

F = 2ԍ 

һ PLL 24 һ һ

128KHzһBCLKDIV Ӱ160 * 10e6 / 128 * 10e3 * 24 * 2ӱ= 10'h1aԍ 

[7 : 2] RW 

MCLKDIV 

һ MCLK MCLK ԍ 

F_mclk = F_I2SCLK / (2 * MCLKDIV)Ӈ 

MCLKDIV = 0F_I2SCLK Ӈ 

MCLKDIV >= 1F_mclk = F_I2SCLKӇ 

ҹF_mclk 256 * fsһ fs ԍ 

6ԃb0 

[1] RW 

MCLKEN 

MCLK  

1ԃb0ҹ MCLK 

1ԃb1ҹ MCLK 

1ԃb0 

[0] RW 

EXTAL_EN 

һ I2S  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ һ 2 * N * 256 fsһ fs һN

ԍ 

1ԃb0 
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5.4.8  

 14  

    

[31:18]    

[17: 8] 

WO CPU  

1  CPU soft Reset Status ԍ 

1ԃb0 

[7 : 2] WO 

Wdog  

1  Wdog Reset Status ԍ 

1ԃb0 

[1] RO 

CPU   

1: CPU Ӈ 

0: CPU Ӈ 

1ԃb0 

[0] RO 

Wdog  

1: Wdog  ResetӇ 

0ҹWdpg Reset  

1Ԃb0 
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6 DMA  

6.1  

DMA ԍ CPU

DMA ԍ CPU һ CPU ԍ  

 

DMA AHB һ 8 һ16 һ ԍ 

6.2  

 ̧ Amba2.0 һ8 DMA  

 ̧ DMA  

 ̧ 16  

 ̧ 1һ4-burst  

 ̧ byteԊhalf-wordһword  

 ̧ Ԋ  

 ̧ һ һ  

 

6.3  

6.3.1 DMA  

W800 8 DMA һDMA һ ԍ

DMA ԍ 

 

DMA һ ԍ
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ԍ 

 15 DMA  

DMA  0x4000 0800 

DMA_CH0 Ӱ0x10~0x38ӱ 

DMA_CH1 Ӱ0x40~0x68ӱ 

DMA_CH2 Ӱ0x70~0x98ӱ 

ҝ ҝ 

DMA_CH7   Ӱ0x160~0x188ӱ 

 

6.3.2 DMA  

8 DMA ԍ 

DMA DMA Ԋ ҹ 

 ̧ DMA_CTRL[2:1] DMA Ӈ 

 ̧ DMA_CTRL[4:3] DMA ԍ 

DMA byteԊhalf-wordԊword һ һ

DMA_CTRL[6:5]ԍ 

 

DMA burst һ DMA_CTRL[7] 1 4

һ DMA_CTRL[6:5]wordһburst 4һ 4 word ԍ 

 

DMA DMA Byte һ 65535 Byteһ DMA_CTRL[23:8]ԍ 
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6.3.3 DMA  

DMA DMA һ һ

һ һ ԍ 

 

SRC_WRAP_ADDRDEST_WRAP_ADDR һ

WRAP_SIZE ԍ 

 

6.3.4 DMA  

DMA 3 ҹ 

 ̧  

һDMA_MODE[0]0һ ԍ 

 ̧  

һ һDMA_MODE[0]1һ һ

DMA_MODE[5:2] ԍ 

 ̧  

һ һDMA_MODE[0]1һ һ

DMA_MODE[5:2] ԍ 

 

6.3.5 DMA  

һ DMA TXRX һ

DMA_MODE[5:2] ԍ 

ҹ UART 3 һ UART DMA һ UART_CH[1:0]

UARTԍ 
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6.3.6 DMA  

DMA ԍ һ DMA һ

һDMA һ һ ԍ

DMA CPU ԍ 

 

ҹ DMA_MODE[1] DMA һ DESC_ADDR

һ CHNL_CTRL DMAԍ DMA

һ һ DMA һDMA

ԍ 

 

6.3.7 DMA  

DMA burst һINT_MASK DMA ԍ 

DMA һ INT_SRC һ һ

1 0ԍ 

6.4  

6.4.1  

 16 DMA   

      

0X0000  INT_MASK RW DMA  0X0000_FFFF 

0X0004  INT_SRC RW DMA  0X0000_0000 

0X0008 DMA channel  DMA_CH RW UART UART 0X0000_0000 
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0X000C      

DMA CHNL0 registers 

0X0010 DMA  SRC_ADDR RW DMA  0X0000_0000 

0X0014 DMA  DEST_ADDR RW DMA  0X0000_0000 

0X0018 DMA  SRC_WRAP_ADDR RW DMA  0X0000_0000 

0X001C 

DMA

 

DEST_WRAP_ADD

R 

RW DMA

 

0X0000_0000 

0X0020 DMA  WRAP_SIZE RW DMA  0X0000_0000 

0X0024 DMA  CHNL_CTRL RW DMA  0X0000_0000 

0X0028 DMA  DMA_MODE RW DMA  0X0000_0000 

0X002C DMA  DMA_CTRL RW DMA  0X0000_0000 

0X0030 DMA  DMA_STATUS RO  0X0000_0000 

0X0034 DMA  DESC_ADDR RW DMA  0X0000_0000 

0X0038 DMA  CUR_DEST_ADDR RO DMA  0X0000_0000 

DMA CHNL1 registers 

0X0040 - 

0X0068 

 DMA CHNL0 registers 

DMA CHNL2 registers 

0X0070 - 

0X0098 

 DMA CHNL0 registers 

DMA CHNL3 registers 

0X00A0 -  DMA CHNL0 registers 
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0X00C8 

DMA CHNL4 registers 

0X00D0 - 

0X00F8 

 DMA CHNL0 registers 

DMA CHNL5 registers 

0X0100 - 

0X0128 

 DMA CHNL0 registers 

DMA CHNL6 registers 

0X0130 - 

0X0158 

 DMA CHNL0 registers 

DMA CHNL7 registers 

0X0160 - 

0X0188 

 DMA CHNL0 registers 

 

6.4.2  

 17 DMA  

    

[31:16]    

[15] RW channel7 transfer_doneһ ԍ 1ԃb1 

[14] RW channel7 burst_doneһ ԍ 1ԃb1 

[13] RW channel6 transfer_doneһ ԍ 1ԃb1 

[12] RW channel6 burst_doneһ ԍ 1ԃb1 
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[11] RW channel5 transfer_doneһ ԍ 1ԃb1 

[10] RW channel5 burst_doneһ ԍ 1ԃb1 

[9] RW channel4 transfer_doneһ ԍ 1ԃb1 

[8] RW channel4 burst_doneһ ԍ 1ԃb1 

[7] RW channel3 transfer_doneһ ԍ 1ԃb1 

[6] RW channel3 burst_doneһ ԍ 1ԃb1 

[5] RW channel2 transfer_doneһ ԍ 1ԃb1 

[4] RW channel2 burst_doneһ ԍ 1ԃb1 

[3] RW channel1 transfer_doneһ ԍ 1ԃb1 

[2] RW channel1 burst_doneһ ԍ 1ԃb1 

[1] RW channel0 transfer_doneһ ԍ 1ԃb1 

[0] RW channel0 burst_doneһ ԍ 1ԃb1 

 

6.4.3  

 18 DMA    

    

[31:16]    

[15] RW channel7 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[14] RW channel7 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[13] RW channel6 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[12] RW channel6 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[11] RW channel5 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 
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[10] RW channel5 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[9] RW channel4 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[8] RW channel4 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[7] RW channel3 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[6] RW channel3 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[5] RW channel2 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[4] RW channel2 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[3] RW channel1 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[2] RW channel1 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

[1] RW channel0 transfer_doneһ 1 0ԍDMA ԍ 1ԃb0 

[0] RW channel0 burst_doneһ 1 0ԍDMA burst ԍ 1ԃb0 

 

6.4.4 UART  

 19 UART  

    

[31: 24]    

[23:8] RW 

dma req clear: 

bit  1  dma req ԍ ԍ 

 bit 23 1  dma_sel 15  dma Ӈ 

bit 8 1 dma_sel0 dma -uart_rx_reqӇ 

16ԃd0 

[2 : 0] RW 

Uart dma channel ҹ 

3ԃd0: uart0 dma  dma 

3ԃh0 
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3ԃd1: uart1 dma  dma  

3ԃd2: uart2/7816 dma  dma 

3ԃd3: uart3 dma  dma 

3ԃd4: uart4 dma  dma 

3ԃd5: uart5 dma  dma 

 

6.4.5 DMA  

 20 DMA  

    

[31: 0] RW һDMA һ  32ԃh0 

 

6.4.6 DMA  

 21 DMA  

    

[31: 0] RW һDMA һ  32ԃh0 

 

6.4.7 DMA  

 22 DMA  

    

[31: 0] RW һDMA һ  32ԃh0 
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6.4.8 DMA  

 23 DMA  

    

[31: 0] RW һDMA һ  32ԃh0 

 

6.4.9 DMA  

 24 DMA  

    

[31:16] RW 

һDMA ԍ 

DMA һ һ

һ  

16ԃh0 

[15: 0] RW һDMA ԍ 16ԃh0 

 

6.4.10 DMA  

 25 DMA  

    

[31: 2]    

[1] RW 

dma_stop 

dma һ ԍ 

DMA burst һ chnl_onԍ

chnl_on0 dma ԍ 

1ԃb0 

[0] RW chnl_on 1ԃb0 
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DMA һ ԍ 

Dma һ 0ԍ 

 

6.4.11 DMA  

 26 DMA  

    

[31: 7]    

[6] RW 

chain_link_en 

һ dma һ

ԍ 

1һ next_desc_addrһ һ

vld0Ӈ 0һ ԍ 

1ԃb0 

[5 : 2] RW 

dma_sel 

16 dma_req ԍ 

4ԃd0ҹuart rx dma req 

4ԃd1ҹuart tx dma req 

4ԃd2ҹpwm_cap0_req 

4ԃd3ҹpwm_cap1_req 

4ԃd4ҹLS_SPI rx dma req 

4ԃd5ҹLS_SPI tx dma req 

4ԃd6ҹSD_ADC chnl0 req 

4ԃd7ҹSD_ADC chnl1 req 

4ԃh0 
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4ԃd8ҹSD_ADC chnl2 req 

4ԃd9ҹSD_ADC chnl3 req 

4ԃd10:  I2S RX req 

4ԃd11:  I2S TX req 

4ԃd12:  SDIO_HOST req 

[1] RW 

chain_mode 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[0] RW 

dma_mode 

1ԃb0ҹ ԍ 

1ԃb1ҹ ԍ 

1ԃb0 

 

6.4.12 DMA  

 27 DMA  

    

[31:24]    

[23: 8] RW 

total_byte 

byte ԍ data_size һ һ

4 Ӈ һ 2 ԍ 

16ԃh0 

[7] RW 

burst_size 

DMA  

1ԃb0ҹburst1 

1ԃb0 
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1ԃb1ҹburst4 

burst һ burst

ԍ 

[6 : 5] RW 

data_size 

DMA  

2ԃh0ҹbyte 

2ԃh1ҹhalf_word 

2ԃh2ҹword 

2ԃh3ҹ  

2ԃh0 

[4 : 3] RW 

dest_addr_inc 

2ԃh0ҹ Ӈ 

2ԃh1ҹ ԍ 

2ԃh2ҹ  

2ԃh3ҹ һ ,

ԍ 

2ԃh0 

[2 : 1] RW 

src_addr_inc 

2ԃh0ҹ Ӈ 

2ԃh1ҹ ԍ 

2ԃh2ҹ  

2ԃh3ҹ һ ,

ԍ 

2ԃh0 

[0] RW auto_reload 1ԃb0 



 

91 

DMA һ DMA DMA ԍ 

 

6.4.13 DMA  

 28 DMA  

    

[31:16]    

[15: 0] RW 

transfer_cnt 

ԍ 

dmaӰchnl_on1ӱ 0һ ԍ 

16ԃh0 

 

6.4.14 DMA  

 29 DMA  

    

[31: 0] RW 

desc_addr  

һ ԍ һ

ԍ 

32ԃh0 

 

6.4.15 DMA  

 30 DMA  

    

[31: 0] RO 

current_dest_addr 

DMA ԍ 

32ԃh0 
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dma һ dma ԍ 
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7  

7.1  

һ

Ӈ SHA1/MD5/RC4/DES/3DES/AES/CRC/TRNGԍ 

7.2  

 ̧ SHA1/MD5/RC4/DES/3DES/AES/CRC/TRNG  

 ̧ DES/3DESECBCBC  

 ̧ AES ECBԊCBCCTR  

 ̧ CRC CRC8ԊCRC16_MODBUSԊCRC16_CCITTCRC32  

 ̧ CRC /  

 ̧ SHA1/MD5/CRC  

 ̧ һ seed  

 

7.3  

7.3.1 SHA1  

SHA1 һ һ

ԍ 

 

7.3.2 MD5  

MD5 һ һ

ԍ 
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7.3.3 RC4  

RC4 ԍ 

 

7.3.4 DES  

DES һ ECBCBC ԍ 

 

7.3.5 3DES  

3DES һ ECBCBC ԍ 

 

7.3.6 AES  

AES һ ECBԊCBCCTR ԍ 

 

7.3.7 CRC  

CRC һ һ

һ CRC8ԊCRC16_MODBUSԊCRC16_CCITTCRC32 һ / ԍ 

CRC32 ҹ 

1ԊCRC-32: 0x04C11DB7 

X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1 

ZIP, RAR, IEEE 802 LAN/FDDI, IEEE 1394, PPP-FCS ԍ 

2ԊCRC-16:   

2.1: 0X1021 

X16 + X12 + X5 + 1 
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ISO HDLC, ITU X.25, V.34/V.41/V.42, PPP-FCS CCITTԍ 

2.2: 0X8005 

X16 + X15 + X2 + 1 

USB, ANSI X3.28, SIA DC-07 ԍ 

3ԊCRC-8ҹ0X207 

   x8+x2+x1+1 

 

7.3.8 TRNG  

W800 ԍ ԍ

ad_trng_clks  ad_trng_doutһ ԍ

GPSEC ԍ 

ҹ 

1. TRNG_ENһ TRNG_SEL 1һ GPSEC 0x48 TRNG ԍ

ԍ 8 LFSR LFSR 

һ XOR CHAIN LFSR һ

TRNG_RANDOM ԍ 

2. GPSEC 0x48 ԍ TRNG_DIG_BYPASS 1

һ TRNG_RANDOM ԍ 
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7.4  

7.4.1  

 31  

 

 

     

0X0000  SRC_ADDR 

RW RC4/SHA1/AES/DES/3DES/CRC/MD

5  

0X0000_0000 

0X0004  DEST_ADDR RW RC4/AES/DES/3DES 0X0000_0000 

0X0008  GPSEC_CFG RW  0X0000_0000 

0X000C  GPSEC_CTRL RW  0X0000_0000 

0X0010 0  KEY00 

RW Key0 32 key

ӰRC4/AES/DES/3DESӱһ CRC 

Ci 

0X0000_0000 

0X0014 0  KEY01 

RW Key0 32 key

ӰRC4/AES/DES/3DESӱ 

0X0000_0000 

0X0018 1  KEY10 

RW Key1 32 key

ӰRC4/AES//3DESӱ 

0X0000_0000 

0X001C 1  KEY11 

RW Key1 32 key

ӰRC4/AES//3DESӱ 

0X0000_0000 

0X0020 2  

KEY20  RW Key2 32 key

Ӱ3DESӱһ iv1 32

ӰAESӱ 

0X0000_0000 
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0X0024 2  

KEY21 RW Key2 32 key

Ӱ3DESӱһ iv1 32

ӰAESӱ 

0X0000_0000 

0X0028 

0

 

IV00 RW IV0 32

ӰAES/DES/3DESӱ 

0X0000_0000 

0X002C 

0

 

IV01 RW IV0 32

ӰAES/DES/3DESӱ 

0X0000_0000 

0X0030  GPSEC_STS RW  0X0000_0000 

0X0034 0  SHA1-DIGEST0 RW sha1-digest0/MD5 -digest0  0X6745_2301 

0X0038 1  SHA1-DIGEST1 RW sha1-digest1/MD5 -digest1  0XEFCD_AB89 

0X003C 2  SHA1-DIGEST2 RW sha1-digest2/MD5 -digest2  0X98BA_DCFE 

0X0040 3  SHA1-DIGEST3 RW sha1-digest3/MD5 -digest3  0X1032_5476 

0X0044 4  SHA1-DIGEST4 RW sha1-digest4/CRC  0XC3D2_E1F0 

0X0048 RNG_result RNG_RESULT RW RNG  0X0000_0000 

0X004C 

3  Key30  RW Key3 32 keyӰRC4

256bit ӱ 

0X0000_0000 

0X0050 

3  Key31 RW Key3 32 keyӰRC4

256bit ӱ 

0X0000_0000 

0X0054 TRNG  TRNG_CR RW  0X40 

 

7.4.2  

 32  
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[31] RW 

RC4_128_256 

0ҹ RC4 / 128bit Ӈ 

1ҹ RC4 / 256bit ԍ 

1ԃb0 

[30] RW 

RNG start 

1ԃb0ҹ RNG 

1ԃb1ҹ RNG 

1ԃb0 

[29] RW RNG Load_seed 

0 

1ԃb0ҹ һ  

1ԃb1ҹ  

1ԃb0 

[28] RW RNG switch 

һ 

1ԃb0ҹ16  

1ԃb1ҹ32  

1ԃb0 

[27] RW des_soft_reset 

des 0 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[26] RW aes_soft_reset 

aes 0 

1ԃb0ҹ  

1ԃb0 
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1ԃb1ҹ  

[25] RW rc4_soft_reset 

rc4 0 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[24] RW crc_datarev 

1ԃb0ҹCRC  

1ԃb1ҹCRC  

1ԃb0 

[23] RW crc_chksrev 

1ԃb0ҹCRC  

1ԃb1ҹCRC  

1ԃb0 

[22:21] RW sub_mode 

ҹ 

0ҹDES/AES ECB һ CRC CRC8  

1ҹDES/AES CBCһ CRC CRC16_0 

2ҹAES CTR һ CRC CRC16_1 

3:  AES MAC һ CRC CRC32 

2ԃb0 

[20] RW encrypt_decrypt 

RC4/AES/DES/3DES : 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[19] RW gpsec_int_mask 1ԃb0 
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1ԃb0ҹ /  

1ԃb1ҹ /  

[18:16] RW cypher_mode 

 

3ԃb000ҹRSV 

3ԃb001ҹRC4 

3ԃb010ҹSHA1 

3ԃb011ҹAES 

3ԃb100ҹDES 

3ԃb101ҹ3DES 

3ԃb110ҹCRC 

3ԃb111ҹMD5 

3ԃb0 

[15: 0] RW total_byte 

byte ԍ 

16ԃh0 

 

7.4.3 TRNG  

 

 33 TRNG  

    

[31: 7]    

[6] RW TRNG_INT_MASK 

TRNG mask 

1ԃb1 
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0ҹTRNG Ӈ  

1ҹTRNG Ӈ 

[5:3] RW TRNG_CP 

TRNG  

3ԃd0 

[2] RW TRNG_DIG_BYPASS 

TRNG bypassҹ 

0ҹTRNG Ӈ  

1ҹTRNG Ӈ 

1ԃb0 

[1] RW TRNG_SEL: 

RNG ԍ 

0ҹ 0x48  Ӈ  

1ҹ 0x48  TRNG Ӈ 

1ԃb0 

[0] RW TRNG_EN: 

TRNG ԍ ԍ 

0ҹTRNG Ӈ  

1ҹTRNG Ӈ 

1ԃb0 

 

 

7.4.4  

 34  

    

[31: 2]    
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[1] RW sec_stop 

 

1ԃb0ҹ  

1ԃb1ҹ /  

1ԃb0 

[0] RW sec_strt 

һ byte һ 0 

1ԃb0ҹ /  

1ԃb1ҹ /  

1ԃb0 

 

7.4.5  

 35  

    

[31: 17]    

[16] RW int_flag 

1  

1ԃb0ҹ /  

1ԃb1ҹ /  

1ԃb0 

[15: 0] RO transfer_cnt 

ԍ 

0һ ԍ 

16ԃh0 
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8 RSA  

8.1  

RSA һ Montgomery(FIOS) ԍ RSA RSA

ԍ 128 2048 ԍ 

8.2  

 ̧ 128 2048 Ӱ 32 ӱ 

 ̧ D*DӇX*YӇD*YӇX*X4  

 

8.3  

8.3.1  

RSA һ MontgomeryӰFIOS ӱ ԍ RSA RSA

ԍ 128 2048 ԍ 

8.4  

8.4.1  

 36 RSA  

      

0X0000~0X00FC X  XBUF RW X   

0X0100~0X01FC Y  YBUF RW Y   

0X0200~0X02FC M  MBUF RW M   

0X0300~0X03FC D  DBUF RW D   
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0X0400 RSA  RSACON RW RSA  0X0000_0000 

0X0404 MC  RSAMC WO MC  0X0000_0000 

0X0408 N  RSAN RW N  0X0000_0000 

 

8.4.2 X  

XBUF XӰ2048bitӱ һ haddr 0000h~00fchԍ ҹ 

 37 RSA X  

000h 004h 008h ...... 00f8h 00fch 

X[31:0] X[63:32] X[95:64] ...... X[2015:1984] X[2047:2016] 

 

8.4.3 Y  

YBUF YӰ2048bitӱ һ haddr 0100h~01fchԍ ҹ 

 38 RSA Y  

0100h 0104h 0108h ...... 01f8h 01fch 

Y[31:0] Y[63:32] Y[95:64] ...... Y[2015:1984] Y[2047:2016] 

8.4.4 M  

MBUF MӰ2048bitӱ һ haddr 0200h~02fchԍ ҹ 

 39 RSA M  

0200h 0204h 0208h ...... 02f8h 02fch 

M[31:0] M[63:32] M[95:64] ...... M[2015:1984] M[2047:2016] 

8.4.5 D  

DBUF DӰ2048bitӱ һ haddr 0300h~03fchԍ ҹ 
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 40 RSA D  

0300h 0304h 0308h ...... 03f8h 03fch 

D[31:0] D[63:32] D[95:64] ...... D[2015:198

4] 

D[2047:2016

] 

8.4.6 RSA  

RSACONһRSA һ 32bit ԍ 

 41 RSA  

    

[31: 6]    

[5] RW ԍ Ԁ1ԁ һ һ Ԁ0ԁԍ 1ԃb0 

[4] RW һ ԍ Ԁ1ԁ һ һ

Ԁ0ԁԍ 

1. MC N 0ԍ 

2. Ӱbit51ӱһ Ԁ1ԁһ Ӱ bit0

һ һ ӱһ ӰXһYһMһDӱ

ԍ 

1ԃb0 

[2 : 3] RW ԍ 

2ԃb00ҹX = D*D mod M 

2ԃb01ҹD = X*Y mod M 

2ԃb10ҹX = D*Y mod M 

2ԃb11ҹD = X*X mod M 

2ԃb0 

[1] RW  1ԃb0 
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[0] RW һ ԍ Ԁ1ԁһ Ԁ0ԁԍ Ԁ1ԁ ԍ 1ԃb0 

 

 

8.4.7 MC  

 42 RSA MC  

    

[31: 0] WO RSAMC MCӰ32bitӱԍ 0ԍ 0ԍ 32ԃh0 

 

8.4.8 N  

RSAN NӰ7bitӱԍN 32 ԍ 1024bit һ N

֭32ԍ һ 7 һ һ 25 0ԍ 0ԍ 

 43 RSA N  

    

[31: 7]    

[6 : 0] RW RSAN NӰ7bitӱԍN 32 ԍ 7ԃh0 
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9 GPIO  

9.1  

GPIO GPIO һ GPIOԍ 

GPIO һ Ԋ һ Ԋ Ԋ һ

Ԋ Ԋ Ԋ Ԋ ԍ 

9.2  

 ̧ GPIO  

 ̧ GPIO  

 ̧ 48 GPIO  

 

9.3  

W800 GPIO һ GPIOAһ GPIOBһGPIOAGPIOB

һ ԍ 

IO GPIO һ GPIO 0 

ԍ 

 

GPIO GPIO һ1 GPIO һ0 GPIO 

ԍ 

 

GPIO IO ԍ 

GPIO һ 0 IO һ 1 ԍ
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IO IO ԍ 

GPIO һ 1 IO һ 0 ԍ

IO IO ԍ 

 

GPIO IO һ 1 0

IO ԍ GPIO һ GPIO 1

һGPIO ԍ 

 

GPIO ԍ GPIO

ԍ IO һ һ

GPIO һ MCU ԍMCU һ ԍ 

9.4  

9.4.1  

 44 GPIOA  

      

0X0000 GPIO  GPIO_DATA RW GPIO  0X180B 

0X0004 GPIO  

GPIO_DATA_E

N 

RW GPIO_DATA  0XFFFF 

0X0008 GPIO  GPIO_DIR RW GPIO  0X0000 

0X000C GPIO  

GPIO_PULL_E

N 

RW GPIO  0XFFFF 

0X0010 GPIO  GPIO_AF_SEL RW GPIO  0XFFFF 
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0X0014 GPIO 1 GPIO_SF_S1 RW GPIO  0X0000 

0X0018 GPIO 0 GPIO_AF_S0 RW GPIO  0X0000 

0X001C GPIO  GPIO_DN_ENA RW GPIO  0X0000 

0X0020 GPIO  GPIO_IS RW GPIO  0X0000 

0X0024 

GPIO

 

GPIO_IBE 

RW GPIO  0X0000 

0X0028 

GPIO

 

GPIO_IEV 

RW GPIO

 

0X0000 

0X002C GPIO  GPIO_IE RW GPIO  0X0000 

0X0030 GPIO  GPIO_RIS RO GPIO ӰMASKӱ 0X0000 

0X0034 GPIO  GPIO_MIS 

RO GPIO ӰMASK

ӱ 

0X0000 

0X0038 GPIO  GPIO_IC WO GPIO  0X0000 

 

 45 GPIOB   

      

0X0000 GPIO  GPIO_DATA RW GPIO  0X0000_7304 

0X0004 GPIO  

GPIO_DATA_E

N 

RW GPIO_DATA  0X7FFF_FFFF 

0X0008 GPIO  GPIO_DIR RW GPIO  0X0000_0000 

0X000C GPIO  

GPIO_PULL_E

N 

RW GPIO  0XFFFF_FFFF 
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0X0010 GPIO  GPIO_AF_SEL RW GPIO  0XFFFF_FFFF 

0X0014 GPIO 1 GPIO_SF_S1 RW GPIO  0X0000_0000 

0X0018 GPIO 0 GPIO_AF_S0 RW GPIO  0X0000_0000 

0X001C GPIO  GPIO_DN_ENA RW GPIO  0X0000_0000 

0X0020 GPIO  GPIO_IS RW GPIO  0X0000_0000 

0X0024 

GPIO

 

GPIO_IBE 

RW GPIO  0X0000_0000 

0X0028 

GPIO

 

GPIO_IEV 

RW GPIO

 

0X0000_0000 

0X002C GPIO  GPIO_IE RW GPIO  0X0000_0000 

0X0030 GPIO  GPIO_RIS 

RO GPIO ӰMASK

ӱ 

0X0000_0000 

0X0034 GPIO  GPIO_MIS 

RO GPIO

ӰMASKӱ 

0X0000_0000 

0X0038 GPIO  GPIO_IC WO GPIO  0X0000_0000 

 

9.4.2 GPIO  

 46 GPIOA  

    

[15: 0] RW GPIO һ BIT GPIO  16ԃh180b 

 

 47 GPIOB  
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[31: 0] RW GPIO һ BIT GPIO  32ԃh7304 

 

9.4.3 GPIO  

 48 GPIOA  

    

[15: 0] RW 

GPIO_DATABIT һ BIT1 һ GPIO_DATA

һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO_DATA[x] 

[x] = 1, GPIO_DATA[x] 

16ԃhffff 

 

 49 GPIOB  

    

[31: 0] RW 

GPIO_DATABIT һ BIT1 һ GPIO_DATA

һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO_DATA[x] 

[x] = 1, GPIO_DATA[x] 

32ԃh7fff_ffff 

 

9.4.4 GPIO  

 50 GPIOA  

    

[15: 0] RW GPIO һ BIT GPIO һ1ԃbxҹ 16ԃh0 
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[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

 

 51 GPIOB   

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

32ԃh0 

 

9.4.5 GPIO  

 52 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

ҹ  

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

16ԃhffff 

 

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

ҹ  

[x] = 1, GPIO[x] 

[x] = 0, GPIO[x] 

16ԃh0000 
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 53 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

ҹ  

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

 

32ԃhffff_ffff 

 

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

ҹ  

[x] = 1, GPIO[x] 

[x] = 0, GPIO[x] 

 

32ԃh0000_0000 

 

 

9.4.6 GPIO  

 54 GPIOA  

    

[15: 0] RW GPIO һ BIT GPIO һ1ԃbxҹ 16ԃhffff 
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[x] = 0, GPIO[x] 

[x] = 1, GPIO[x]  

[x] = 1һ GPIO_AF_S1GPIO_AF_S0 BIT

ԍ 

S1.[x] = 0һ S0.[x] = 0һ 1(opt1) 

S1.[x] = 0һ S0.[x] = 1һ 2(opt2) 

S1.[x] = 1һ S0.[x] = 0һ 3(opt3) 

S1.[x] = 1һ S0.[x] = 1һ 4(opt4) 

 

[x] = 0һ GPIO_DIR[x] = 0һ GPIO_PULL_EN[x] = 1һ GPIO

opt6 IO  

 

IO  

 

 55 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

[x] = 1 һ GPIO_AF_S1GPIO_AF_S0 BIT

ԍ 

S1.[x] = 0һ S0.[x] = 0һ 1(opt1) 

32ԃhffff_ffff 
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S1.[x] = 0һ S0.[x] = 1һ 2(opt2) 

S1.[x] = 1һ S0.[x] = 0һ 3(opt3) 

S1.[x] = 1һ S0.[x] = 1һ 4(opt4) 

[x] = 0һ GPIO_DIR[x] = 0һ GPIO_PULL_EN[x] = 1һ GPIO

opt6 IO  

 

IO  

9.4.7 GPIO 1 

 56 GPIOA 1 

    

[15: 0] RW 

GPIO һ GPIO_AF_S0  

 

IO  

16ԃh0 

 

 57 GPIOB 1 

    

[31: 0] RW 

GPIO һ GPIO_AF_S0  

 

IO  

32ԃh0 

 

9.4.8 GPIO 0 

 58 GPIOA 0 
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[15: 0] RW 

GPIO һ GPIO_AF_S1  

 

GPIO_AF_SEL  

16ԃh0 

 

 59 GPIOB 0 

    

[31: 0] RW 

GPIO һ GPIO_AF_S1  

 

GPIO_AF_SEL  

32ԃh0 

 

9.4.9 GPIO  

 60 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

16ԃh0 

 

 61 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

32ԃh0 



 

117 

[x] = 1, GPIO[x] 

 

9.4.10 GPIO  

 62 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x]GPIO_IEV 

[x] = 1, GPIO[x] 

16ԃh0 

 

 63 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x]GPIO_IEV 

[x] = 1, GPIO[x] 

32ԃh0 

 

9.4.11 GPIO  

 64 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ

1ԃbxҹ 

[x] = 0, GPIO[x]  

[x] = 1, GPIO[x]  

16ԃh0 
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 65 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ

1ԃbxҹ 

[x] = 0, GPIO[x]  

[x] = 1, GPIO[x]  

32ԃh0 

 

9.4.12 GPIO  

 66 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x]  

16ԃh0 

 

 67 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

32ԃh0 
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9.4.13 GPIO  

 68 GPIOA  

    

[15: 0] RW 

GPIO ӰMASKӱһ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

16ԃh0 

 

 69 GPIOB  

    

[31: 0] RW 

GPIO ӰMASKӱһ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x] 

[x] = 1, GPIO[x] 

32ԃh0 

 

 

9.4.14 GPIO  

 70 GPIOA  

    

[15: 0] RW 

GPIO ӰMASKӱһ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x]ӰMASKӱ 

[x] = 1, GPIO[x]ӰMASKӱ 

16ԃh0 

 

 71 GPIOB  
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[31: 0] RW 

GPIO ӰMASKӱһ BIT GPIO һ1ԃbxҹ 

[x] = 0, GPIO[x]ӰMASKӱ 

[x] = 1, GPIO[x]ӰMASKӱ 

32ԃh0 

 

9.4.15 GPIO  

 72 GPIOA  

    

[15: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0,  

[x] = 1, GPIO[x]  

16ԃh0 

 

 73 GPIOB  

    

[31: 0] RW 

GPIO һ BIT GPIO һ1ԃbxҹ 

[x] = 0,  

[x] = 1, GPIO[x]  

32ԃh0 

  



 

121 

10 SPI   

10.1  

SPI һ һ һ

50MHZԍ 

 

10.2  

 ̧ SPI  

 ̧  

 ̧ 50Mbps 

 ̧ һ DMA 

 

10.3  

10.3.1 SPI  

SPI һ һ 4 һ 3 Ӱ

ӱԍ SDIӰ ӱԊSDOӰ ӱԊSCLKӰ ӱԊCSӰ ӱԍ 

Ӱ1ӱSDI ɣ Serial Data Inһ  

Ӱ2ӱSDO ɣ Serial Data Outһ  

Ӱ3ӱSCLK ɣ Serial Clockһ һ  

Ӱ4ӱCS ɣ Chip Selectһ һ ԍ 

 

һCS һ Ӱ
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ӱһ ԍ SPI ԍ 

 

4 һHSPI INTһ һ

һ ԍ 

 

SPI һ һ SCLK һSDIһSDO

ԍ SDOһ һ

ԍ һ ԍ һ 8 Ӱ

ӱһ 8 ԍ 

 

SCLK һ ԍ SPI һ ԍ 

10.3.2 SPI  

HSPI wrapper һwrapper DMAһ DMA

HSPI FIFO ԍ һ

һ һ wrapper ԍ 

 

wrapper һ ԍ 

 

10.4  

10.4.1 HSPI  

 74 HSPI  
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0X0000 HSPI FIFO  CLEAR_FIFO 

RW Tx Rx FIFOһ

 

0X0000_0000 

0X0004 HSPI  SPI_CFG 

RW SPI

 

0X0000_0000 

0X0008 HSPI  MODE_CFG 

RW ahb master

burst 

0X0000_0000 

0X000C HSPI  

SPI_INT_CPU_

MASK 

RW  0X0000_0003 

0X0010 HSPI  

SPI_INT_CPU_

STTS 

RW  0X0000_0000 

0X0018 HSPI  RX_DAT_LEN RW  0X0000_0000 

 

10.4.1.1 HSPI FIFO  

 75 HSPI FIFO  

    

[31: 1] RO   

[ 0] RW 

Clear FIFOsһ Tx Rx FIFOһ Ӱ

ӱ 

0ҹ FIFO 

1ҹ  

һ  

ҹ һ ҹrst_n 

1ԃb0 
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10.4.1.2 HSPI  

 76 HSPI  

    

[31: 4] RO   

[3] 

RW Bigendian, spi ԍ 

0ҹ  

1ҹ  

1ԃb0 

[2] RW 

spi_tx_always_drive 

0ҹspi һ  

1ҹspi  

1ԃb0 

[1] RW 

SPI CPHA 

0ҹ A 

1ҹ B 

1ԃb0 

[0] RW 

SPI CPOLһSCKIDLE  

0ҹSCK IDLE0 

1ҹSCK IDLE 1 

1ԃb0 

 

10.4.1.3 HSPI  

 77 HSPI  

    

[31: 1] RO   
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[ 0] RW 

Burst lenһahb master burst 

0ҹburst len1  

1ҹburst len4  

4 burstһ spi һ  

1ԃb0 

 

10.4.1.4 HSPI  

 78 HSPI  

    

[31: 2] RO   

[1] RW 

IntEnRxOverrunһRxOverrun  

0ҹRx FIFO overflow  

1ҹRx FIFO overflow  

1ԃb1 

[0] RW 

IntEnTxUnderrunһTxUnderrun 

0ҹTx FIFO  underflow  

1ҹTx FIFO  underflow  

1ԃb1 

 

10.4.1.5 HSPI  

 79 HSPI  

    

[31: 2] RO   

[1] RW 

RxOverrun 

0ҹRx FIFO overflow  

1ԃb0 
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1ҹRx FIFO overflow  

1  

[0] RW 

TxUnderrun 

0ҹTx FIFO  underflow  

1ҹTx FIFO  underflow  

1  

1ԃb0 

 

10.4.1.6 HSPI  

 80 HSPI  

    

[31:16] RO   

[15: 0] RW 

Rx_dat_len 

һ  

һ һ ԍ 

16ԃh0 

 

 

10.4.2 HSPI  

SPI SPI ԍ һ

ԍ 

 81 HSPI ( ) 
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0X02  RX_DAT_LEN RO 

һspi

device  

0X0000 

0X03  TX_BUFF_AVAIL RO 

һ

 

0X0000 

0X04  RSV RO   

0X05  SPI_INT_HOST_MASK RW  0X0000 

0X06  SPI_INT_HOST_STTS RO 

һspi

 

0X0000 

0X07  RSV RO   

0X00 0 DAT_PORT0 

 

RW 

Spi

һ

 

 

0X10 1 DAT_PORT1 

 

RW 

Spi

һ

 

 

0X01 0 DN_CMD_PORT0 WO 

Spi

һ

 

 

0X11 1 DN_CMD_PORT1 WO 

Spi

һ
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10.4.2.1 HSPI  

 82 HSPI  

    

[15: 0] RO 

spi һ һ device  

 

һ һ һ

һ  

16ԃh0 

 

10.4.2.2 HSPI  

 

 83 HSPI  

    

[15: 2] RO   

[1] RO 

tx_cmdbuff_avail  

cmd buff һ һ cmdԍ 

0ҹ buff  

1ҹ buff  

1ԃb0 

[0] RO 

tx_buff_avail  

buff һ һ ԍ 

0ҹ buff  

1ҹ buff  

1ԃb0 
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10.4.2.3 HSPI  

 84 HSPI  

    

[15: 1] RO   

[0] RO 

IntMaskup_dat_cmd_rdy 

 

0ҹ һ  

1ҹ  

ҹ һ ԍ 

1ԃb0 

 

10.4.2.4 HSPI  

 85 HSPI  

    

[15: 1] RO   

[0] RO 

up_dat_cmd_rdy 

SPI  

0ҹ  

1ҹ  

 

1ԃb0 

 

10.4.2.5 HSPI 0 

 86 HSPI 0 



 

130 

    

 RW 

SPI device һ һ

һ һ ԍ

һ DAT_PORT1һ DAT_PORT0ԍ 

 

 

 

10.4.2.6 HSPI 1 

 87 HSPI 1 

    

 RW 

SPI device һ һ

һ һ ԍ

һ DAT_PORT1һ DAT_PORT0ԍ 

 

 

 

10.4.2.7 HSPI 0 

 88 HSPI 0 

    

 RW 

SPI device һ һ

ԍ һ

DN_CMD_PORT1һ DN_CMD_PORT0ԍ 

 

ҹ ԍ 
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10.4.2.8 HSPI 1 

 89 HSPI 1 

    

 RW 

SPI device һ һ

ԍ һ

DN_CMD_PORT1һ DN_CMD_PORT0ԍ 

 

ҹ ԍ 

 

 

 

 

10.4.3 SPI  

SPI һ SPI HSPI ԍ 

 

10.4.3.1  

 

һ ԍ 8bitһ

һ һ ԍ 

bit һ 7bit . 

 ̧ 0 7bit  

 ̧ 1 7bit  
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CMD DATA

8bits 16bits or 32n bits

r/w address

1bits 7bits

 

 5 SPI  

 

һ SPI Ӱ 2ӱһ 16bitӇ 

Ӱ 0һ 1һ 0 1ӱ һ 32bit

Ӈ 

 

ԍ ԍ 

 

 

 

 6 HSPI ( ) 
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 7 HSPI ( ) 

 

 

 8 ( ) 

 

 

 9 ( ) 

 

һ 32bit һ ԍ 

 

 10 ( ) 
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 11 ( ) 

 

 

 12 ( ) 

 

 

 13 ( ) 

 

ҹ һ һ һ

ԍ һ ԍ 

 

10.4.3.2  

һ һ 4 ԍ

ԍ һ ӰCPOL=0,CPHA=0ӱԍ 

 

ҹ һ һ һ

ԍ һ ԍ 

 



 

135 

1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO x

SCSn

1 2 3 4 5 6 7 8 ............................ 22 23 24

x

SCk

SDI

SDO

x

SCSn

9

9

 

 14 CPOL=0,CPHA=0 

 

1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO x

SCSn

1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO

x

SCSn

9

9

x

 

 15 CPOL=0,CPHA=1 
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1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO x

SCSn

1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO

x

SCSn

9

8

x

 

 16 CPOL=1,CPHA=0 

 

1 2 3 4 5 6 7 8 ............................ 22 23 24

SCk

SDI

SDO x

SCSn

1 2 3 4 5 6 7 8 ............................ 22 23 24

x

SCk

SDI

SDO

x

SCSn

9

9

 

 17 CPOL=1,CPHA=1 

 

10.4.3.3  

һ SPI_INT һ ԍ 
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spi_int spi һspi ҹ 

 ̧ SPI_INT_HOST_MASK 

 ̧ SPI_INT_HOST_STTS 

 ̧ RX_DAT_LEN 

 

ҹ ԍ һ һ һ

ԍ ԍ 

 

spi_cs_n

Spi_int_n

SPI_INT_HOST_STTS RX_DAT_LE

N

ѿ ԋ

SPI_INT_HOST_STTS

 

 18 SPI  

 

10.4.3.4 SPI  
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spi host ‰ Ҋ

TX_BUFF_AVAIL

TX_BUFF_AVAIL[0] == 1 ̙
N

№ Ҋ

ѿ 0x10

̂spi ҹ0x90̃פ

ῒ 0x00

̂spi ҹ0x80̃פ

Ҋ

Y

 

 19  

ҹ һ һ 0 ԍ 
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spi host ‰ Ҋ פ

TX_BUFF_AVAIL

TX_BUFF_AVAIL[1] == 1 ̙
N

פ № Ҋ

ѿ 0x11

̂spi ҹ0x91̃פ

ῒ 0x01

̂spi ҹ0x81̃פ

Ҋ

Y

 

 20  

 

ҹ һ һ 0 ԍ 
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spi ֟ Ҭ

Ҭ ̆ Ҭ

SPI_INT_HOST_STTS

RX_DAT_LEN̆

҉ᴰ

spi host ̆

ѿ ̆ ̆
↕ ѿ

0x10̂ 0x10̃פ

ῒ 0x00̂

0x00̃פ

, ∞
⌠ פ

 

 21 ( )  

 

ԍ 

һ һ һ
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ԍ 

 

һ һ

ԍ 256 һ

1500 ԍ һ һ ԍ 
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11 SDIO   

11.1  

W800 SDIO һ һ ԍ 1024byte

FIFOһ ԍ 

 

11.2  

 ̧ SDIO 2.0 

 ̧ 0~50MHz 

 ̧ 1024 Block 

 ̧ 1 SD 4 SD  

 

11.3  

11.3.1 SDIO  

SDIO USB һSDIO һ һ һ HOST- 

DEVICE DEVICE һ HOST ԍ

DEVICE HOST һ HOST һSDIOHOST

DEVICEԍ 

 

SDIO ,DAT1 ԍ SDIO1BIT DAT0 һDAT1

ԍ SDIO4BIT DAT0-DAT3 һ DAT1 ԍ 
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11.3.2 SDIO  

SDIO HOST һ DEVICE һ ҹ 

 ̧ Command: һ HOST DEVICEһ CMD

Ӈ 

 ̧ Response:DEVICE , Command ԍ CMD Ӈ 

 ̧ Data: ԍ 1 һ 4 ԍ DAT0-

DAT3 ԍ 

SDIO HOSTCMD CMDһ CMDһDEVICE Responseһ

ԍ 

 

һ HOST DEVICE һ DEVICE һ һ HOST

һ 4 һ CRC ԍ

һHOST һ DEVICE һDEVICE ԍ 

 

һ HOST DEVICE һ DEVICE һ һ HOST

һ 4 һ CRC ԍ

һHOST һ DEVICE һDEVICE ԍ 

 

11.3.3 SDIO  

SDIO һ ӰCIAӱ Ӱfunction unique areaӱԍ 

 

CIA I/O һ һ 0 CIA

ԍCIA CCCRһFBRCIS ԍ CCCR SDIO
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һ CCCR SDIO һCCCR 0X00-

0XFFԍFBR 1 7 һ һ һ

FBR 0Xn00-0XnffӰ n ӱԍCIS һ 0X1000-

0X17FFFһCIS CIS CISһ CIS CCCRCIS Pointer

һ CIS FBRCIS Pointerԍ 

CIA ԍ 

 

 

 22 SDIO  

 

CIA ԍ CIAһ SDIO ԍ 
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11.4  

11.4.1  

11.4.2 SDIO Fn0  

Fn0 SDIO һ ҹ0x00000~0x1FFFFһ 128Kԍ

0x00000ԍ 

Fn0 SDIO CMD52 һ һ 0ԍ 

 

 

 23 CCCR  
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 24 FBR1  

 

 

 25 CIS  

 

 

11.4.2.1 SDIO CCCR FBR1  

 90 SDIO CCCR FBR1  

 

 

     

0X00 CCCR/SDI

O Revision 

 

 

SDIOx 

 

 

RO [3:0], CCCR/FBR 

4ԃh0ҹ CCCR/FBR Version 1.00 

4ԃh1ҹCCCR/FBR Version 1.10 

4ԃh2ҹCCCR/FBR Version 1.20 

4ԃh3-4ԃhFҹRsv 

CIA Register[3:0] 

4ԃh2 
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CCCRx RO [7:4], SDIO  

4ԃh0ҹ SDIO Version 1.00 

4ԃh1ҹ SDIO Version 1.10 

4ԃh2ҹ SDIO Version 1.20 (unreleased) 

4ԃh3ҹ SDIO Version 2.00 

4ԃh4-4ԃhFҹ Rsv 

CIA Register[7:4] 

4ԃh3 

0X01 SD  

pecificatio

n 

Revision 

SDx RO [3:0]һ SD  

4ԃh0ҹSD Physical Version 1.01 (March 2000) 

4ԃh1ҹSD Physical Version 1.10 (October 2004) 

4ԃh2ҹSD Physical Version 2.00 (May 2006) 

4ԃh3-4ԃhFҹ Rsv 

CIA Register[11:8] 

4ԃh2 

 RO RFU 4ԃh0 

0X02 I/O Enable 

 

IOEx RO RFU 1ԃb0 

RW [7:1]һFunctionһbit1-bit7 7 functionһ

SD bit1һ functionһ

functionԍ 

ҹCIS0һCIS1 CSA Fn1һ Fn1 һ

SD ӰCIS0һCIS1

ӱԍ 

7ԃb0 

0X03 I/O Ready IORx RO RFU 1ԃb0 
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 RO [7:1],IOR7bitһ 7 functionһ bit

1һ functionԍ 

һHC8051 program register function 

ready 1һ bit1=1һ Fn1

ԍ 

ҹ CIS0ԊCIS1ԊCSA IOR1һ һ

IOR1=0һ ԍ 

7ԃb0 

0X04 Int Enable IENM RW [0],  

0ҹ SD  

1ҹ function  

1ԃb0 

IENx RW [7:1],functionxԍ 

IEN1=0,Fn1 ԍ 

IEN1=1һ Fn1  

7ԃb0 

0X05 Int 

Pending 

 RO [0],RFU 1ԃb0 

INTx RO [7:1],functionxԍ 

INT1=0һ Fn1  

INT1=1һFn1 ԍ 

ҹ IEN1IENM 1һ  

7ԃb0 

0X06 I/O Abort ASx WO [2:0],IO һ ԍ 

Fn1 һ CMD52 3ԃb1ԍ SPI

ԍ 

3ԃb0 

RES WO [3],  1Ԃb0 



 

149 

1ҹ SD һ bit һ

ԍ ӰSD SPI

ӱһ CD Disableԍ CMD52 ԍ 

 RO RFU 4Ԃb0 

0X07 Bus 

Interface 

ontrol 

Bus 

Width 

RW [1:0]һ  

2ԃb00ҹ1bit  

2ԃb10ҹ4bit  

һ 2ԃb00 

2ԃb00 

 RO [4:2],RFU 3ԃb000 

ECSI RW [5], SPI ԍ 

SCSI1һ SDIO SPI

һ һ CS ԍ 

1ԃb0 

SCSI RO [6]һ SPI ԍ 

1һ SDIO SPI һ

һ CS ԍ 

progtam reg[2]1һ ԍ 

1ԃb1 

CD 

Disabl

e 

RW [7]һ CD/DAT[3](pin1)10-90K ԍ 

0ҹ  

1ҹ  

һ һ ԍ

SD ԍ 

1ԃb0 

0X08 Card SDC RO [0], CMD52 ԍ SPI 1ԃb1 
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Capability ԍ 

progtam reg[3]1 һ 1 

SMB RO [1],SDIO CMD53 Block ԍ 

program_reg[4]1 һ 1 

1ԃb1 

SRW RO [2],SDIO -Read Wait ControlӰRWCӱ ԍ 

program_reg[5]1 һ 1 

1ԃb1 

SBS RO [3] , SDIO / ԍ 

0һ (0x0C-0x0F)  

1һ Fn0һ function SD

 

program_reg[6]1 һ 1 

1ԃb1 

S4MI RO [4],SDIO 4bitBlock һ

ԍ 

0ҹ Block һ һ

IENx=1һSDIO  

1ҹ Block  

program_reg[7]1 һ 1 

1ԃb1 

E4MI RW [5], ԍ 

4bitBlock һ block

ԍ 

0ҹ  

1ҹ  

1ԃb0 
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0 

LSC RO [6], 

0ҹ SDIO  

1ҹ SDIO  

program_reg[8]1 һ 1 

1ԃb0 

4BLS RO [7], 

0ҹ SDIO 4bit 

1ҹ SDIO һ 4bit 

program_reg[9]1 һ 1 

1ԃb1 

0X09- 

0X0B 

Common CIS pointer RO [23:0],SDIO CISӰCIS0ӱ ԍCIS0

ԍ ҹ0x001000-0x017FFFԍ

ӰLSBӱԍ 

24ԃh00

1000 

0X0C Bus 

Suspend 

BS RO [0] , ԍ 

0ҹ function  

1ҹ functionӰ FSx IO function 

numberӱ  

function

ԍ 

SDIO һ 0. 

CIA һ 1һ BR

1ԍ 

1ԃb0 
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SPI һ һ 0. 

BR RW  / ԍ functionӰ

FSx CMD53function numberӱ

ԍ 

1һ function

һ ԍBR

1һ ԍ functionһ

BSԊBR ԍ BR

һ BR 1һ ԍ

BR 0 ԍ 

SPI һ һ 0. 

4ԃh0 

 RO [7:2],RFU 6ԃb0 

0X0D Function 

 Select 

FSx RW [3:0]һ / һ function[0-7]ԍ

FSxҹ 

CCCR IO  

IO FSx function 

numberԍ 

 

function һ FSx function 

numberһ FSxһ function

ԍ functionnumberԍ 

ҹ FSxһ BS=0һ FSx ԍ 

4ԃb0 
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4ԃb0000ҹ  Transaction of function 0 (CIA) 

4ԃb0001-4ԃb0111ҹ Transaction to functions 1-7 

4ԃb1000ҹ Transaction of memory in combo card 

4ԃb1001-4ԃb1111ҹ Not defined, reserved for future use 

 

 RO [3:1],RFU 3ԃb000 

DF RO [7]һ ԍ FSx function numberһ

function ԍ һDF

ԍ 

0ҹ functionһ ԍ 

1ҹ functionһ ԍ 

DF 4bit һ ԍ 1һ function

һ һ һ ԍ

0һfunction Ӱ busy ӱһ

һ һ һ

function ԍ 

1ԃb0 

0X0E Exec Flags EXx RO [7:0]һ ԍ bit function[7-

1] ԍ function

һ function ԍ 

SPI һ һ 0. 

8ԃh00 

0X0F Ready 

Flags 

RFx RO [7:0]һ ԍ function[7-

1] ԍ function һ

8ԃh00 
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RFx bit functionһ

ԍ function һ RFx bit

һ һ 1һ ԍ 

SPI һ һ 0 

0X10- 

0X11 

FN0 Block Size RW [15:0],Fn0Block һBlock sizeԍ

2048Byteһ 1Byteԍ ӰLSBӱ 

16ԃh00 

0X12 Power 

Control 

SMPC RO [0], ԍ 

0ҹSDIO 200mAһ function

ӰIOEx=1ӱԍEMPCԊSPSԊEPS 0ԍ 

1ҹSDIO 200mAԍEMPCԊSPSԊEPS ԍ 

1ԃb1 

EMPC RO [1], ԍ 

0ҹSDIO 200mAԍSDIO function(s)

functionһ EPS

һ 200mAԍ 

1ҹSDIO 200mAһ SPSEPS ԍ

FBR SPSԊEPS IOEx

functionԍ 

 

1ԃb0 

 RO [7:2],RFU  

0X13 High-

Speed 

SHS RO [0]һ SDIO  

0ҹ  

1ҹ   

1ԃb1 
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EHS RW [1]һ  

0ҹSDIO һ 25MHZ 

1ҹSDIO һ 50MHZ 

1ԃb0 

 RO [7-2]һRFU  

0X14- 

0XEF 

RFU RO Reserved for Future Use (RFU) 8ԃb0 

0XF0- 

0XFF 

Reserved for 

Vendors 

RO Area Reserved for Vendor Unique Registers 8ԃb0 

0X100 I/O Device Interface 

Code 

 

RO [3:0],Fn1 ԍ 

CIA[15:12]ԍ 

4ԃh0 No SDIO standard interface supported by this function 

4ԃh1 This function supports the SDIO Standard UART 

4ԃh2 This function supports the SDIO Type-A for Bluetooth 

standard interface 

4ԃh3 This function supports the SDIO Type-B for Bluetooth 

standard interface 

4ԃh4 This function supports the SDIO GPS standard 

interface 

4ԃh5 This function supports the SDIO Camera standard 

interface 

4ԃh6 This function supports the SDIO PHS standard 

interface 

4ԃh7 
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4ԃh7 This function supports the SDIO WLAN interface 

4ԃh8 This function supports the Embedded SDIO-ATA 

standard interface 

RFU RO [5:4],RFU 2ԃb00 

Function supports 

CSA 

 

RO [6], 

0ҹFn1 CSA 

1ҹFn1 CSA 

CIA[16] 

1ԃb0 

Function CSA 

enable 

 

RW [7], 

0: CSA 

1ҹ CSA 

1ԃb0 

0X101 Extended standard 

I/O 

device type code 

 

RO [7:0]һI/O Device Interface Code 

CIA[24ҹ17]  

8ԃb0 

0X102 SPS RO [0],Fn1  

0ҹ  

1ҹ һ EPS  

CIA[25] 

1ԃb0 

EPS RW [1],  

0ҹFn1  

1ҹFn1  

1ԃb0 
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 RO [7ҹ2]һRFU 6ԃb0 

0X103- 

0X108 

 RO RFU 0 

0X109- 

0X10B 

Address pointer to 

function CIS1 

RO [16:0],Fn1CIS һ CIS1һ Fn1CIS

ԍ LSB ԍ 

17ԃh02

000 

RO [23ҹ17],RFU 7ԃb0 

0X10C

- 

0X10E 

Address pointer to 

function CSA 

RW [23:0],CSA 24bit һ CSA

CSAһ 1. 

ӰLSBӱ 

24ԃh00

0000 

 

0X10F Data access window 

to CSA 

 

RW [7:0]һ CSA ԍ һ

CSA 24bit һ

һ 24bit CSA һ

ԍ 

8ԃb00 

0X110- 

0X111 

Function1 IO Block 

Size 

RW [15:0]һ16bit һ IO block sizeԍ

block size2048Byteһ 1ԍ 

ӰLSBӱԍ 

16ԃb0 

0X100

0- 

0X101

0 

CIS0 RO 

 

Fn0CIS һ

CIS0.SDIO 17 CIS0 

 

0X200

0- 

CIS1 RO Fn1CIS һ

CIS1ԍ SDIO CIS1 55~308. 
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0X213

3 

RFU   RFU  

 

11.4.3 SDIO Fn1  

Fn1 SDIO function1 һ ҹ0x00000~0x1FFFFһ 128Kԍ 

AHB 32 һSDIO 17 һ

һ ԍ ҹӰFN1 ӱ 

 

   91 SDIO Fn1  

SDIO    

0X0000 ~ 0X00FF 0X0000 ~ 0X00FF SDIO ԍ 

0X1000 ~ 0X1FFF  CIS0 һ ԍ 

0X2000 ~ 0X2FFF  CIS1 һ ԍ 

0X4000 ~ 0X4FFF  

cmd һ

ԍ 

0X5000 ~ 0X5FFF 

0X15000 ~ 0X15FFF 

 

buffer һ sdio_txbd

ԍ 

0X6000 ~ 0X7FFF 

0X16000 ~ 0X17FFF 

 

buffer һ sdio_rxbd

ԍ 

0X8000 ~ 0X9FFF 0X0E000000 ~ 0X0E002000 AHB config ԍ 

0XA000 ~ 0XBFFF 0X0F000000 ~ 0X0F002000 AHB APB ԍ 
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һ ԍ 

SDIO һ SDIO HOSTӇ

ԍ 

 

SDIO 0x0000 ~ 0x00FFһ SDIO CMD52

һ һ 1ԍ 

 

   92 SDIO Fn1 Ӱ HOST ӱ 

      

0X00~0X03   RO RSV  

0X04  [7:1] RO RSV 7ԃb0 

int_read_data [0] RW ԍ һ 1 ԍ 

0x1Cһ 0ԍ 

1ԃb0 

0X05  [7:1] RO RSV 7ԃb0 

int_mask [0] RW int_src ԍ1 ԍ 1ԃd0 

0X06  [7:2] RO RSV 6ԃb0 

wlan_awake_stts [0] RO WLAN ҹ 

1 ACTIVEӇ0 SLEEPԍ 

1ԃb1 

0X1C dat_len0 [6:0] RO 7bitԍ 12bitһ 5bit0x1D

ԍ 

7ԃb0 

dat_vld [7] RO 1ԃb1 1ԃb1 
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0X1D dat_len1 [7:3] RO 5bitԍ 12bitһ 7bit0x1C

ԍ 

5'b0 

 [2:0] RO RSV 3ԃb0 

0X1E   RO RSV  

0X1F  [7:2] RO RSV 6ԃb0 

down_cmdbuf_vl

d 

[1] RO bufferһ1 ԍ 1ԃb1 

txbuf_vld [0] RO bufferԍ1 һ

bufferԍ 

1ԃb0 

0X20 wlan_wake_en [0] RW SLEEP SDIO һ ԍ 

һ 0ԍ 

1ԃb0 

0X21  [7:1] RO RSV 7ԃb0 

 fn1_rst [0] RW һ1 ԍ 

1 һӰ wlan ӱ һ 0

һfunction1 ԍ 

1ԃb0 

0X22  [7:1] RO RSV 7ԃb0 

 fn1_recov [0] RW һ1 һ responseһ

0ԍ 

fn0/fn1 io abortһ

cmd һ

1һ io abortԍ 

bus driverһio abort

1ԃb0 
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Ӱ ӱһ

һ 1 io abortһ

ԍ 

 

 

11.4.3.1  SDIO AHB  

һ SDIO ԍ 

һ wrapper һWrapper HSPI ԍ 

 

 93 SDIO AHB  

      

0X0000 

0X0004 

  RO Rsv  

0X0008  CIS function0 

address 

[31:0] RW  CIS0 memory ԍ 

CIS0  =0x01000Ӱ

ӱ+  

32ԃb0 

0X000C  CIS function1 

address 

[31:0] RW  CIS1 memory ԍ 

CIS1  =0x02000Ӱ

ӱ+  

32ԃb0 

0X0010  CSA address [31:0] RW  CSA һ

CIS ԍ CSAԍ 

32ԃb0 

0X0014  Read address [31:0] RW  DMA memory ԍ 32ԃb0 
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Data Port memory

Ӱ 0x00+ Read addressӱԍ

һ һ 0 

0X0018  Write address [31:0] RW  DMA memory ԍ

Data Port memory

Ӱ 0x00+ write addressӱԍ

һ һ 0 

32ԃb0 

0X001C  AHB Transfer 

count  

[20:0] RW  SDIO һ һ

ԍ 

[23:21]RFU 

32ԃb0 

0X001F  RO -- rsv  

0X0020  SDIO Transfer 

count  

[20:0] RO һ SDIO

ԍ һ

ԍ 

[31:21]RFU 

32ԃb0 

0X0024  CIA register -- RW  [3:0]:CCCR Revisionԍ 4ԃh2 

4ԃh0 CCCR/FBR Version 1.00 

4ԃh1 CCCR/FBR Version 1.10 

4ԃh2 CCCR/FBR Version 1.20 

 

[7:4]SDIO Revisionԍ 4ԃh3 

4ԃh0 SDIO Specification 1.00 

32ԃh06017

232 
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4ԃh1 SDIO Version 1.10 

4ԃh2 SDIO Version 1.20 

4ԃh3 SDIO Version 2.0 

 

[11:8]SD Revisionԍ 4ԃh2 

4ԃh0 SD Physical Specification 1.01 

4ԃh1 SD Physical -Spec-1.10 

4ԃh2 SD Physical Spec 2.0 

 

[15:12]IO-Device Codeԍ 4ԃh7һ

WLAN ԍ 

 

[16]csa_support,1. 

0ҹ CSA 

1ҹ CSA 

 

һ 0ԍ 

[24:17],Extended IO-device code 

8ԃb0ԍ 

Fn1standard IO-device codeԍ 

[25],SPS,1һ Fn1  

0ҹ  
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1ҹ  

[26],SHS,1һ  

0ҹ  

1ҹ  

[31:27]:RFU 

0X0028  Program 

Register  

-- RW  [0],function readyԍhc8051 SD

Fn1 һ һ SD

Fn1 ԍ 0 

0:Fn1 not ready 

1ҹFn1 ready 

[1]һfun1 read data readyԍFn1 SD

һ ԍ һ

ӰInterrupt Identificationӱһ bit

ԍ 0. 

0ҹ  

1ҹ ԍ 

[2]һSCSIԍ SPI ԍ 1. 

0ҹ  

1ҹ  

[3],SDCԍ SDIO һ

CMD52 ԍ 1 

0ҹ  

16'h 02fc 
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1ҹ  

[4],SMBԍSDIO CMD53Blockԍ

1. 

0ҹ  

1ҹ  

[5],SRWԍ SDIO ԍ 1. 

0ҹ  

1ҹ  

[6],SBSԍ SDIO / ԍ 1 

0ҹ  

1ҹ  

[7],S4MIԍ SDIO 4bitBlock

ԍ 1ԍ 

0ҹ  

1ҹ  

[8],LSCԍ SDIO ԍ 0. 

0ҹ  

1ҹ  

[9]һ4BLSԍ SDIO һ

4bit ԍ 1ԍ 

0ҹ  

1ҹ  
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[10],card readyԍ SD һ

һ 1һ SDIOӰ

ӱ ԍ һ

Fn1 ԍ 0. 

[15ҹ11],RFUԍ 0 

 

0X0034  OCR register  -- RW  [23:0]һ һ һ

ԍ ҹ24ԃhff8000ԍ 

Bit  

0-3       Reserved 

4         Reserved 

5         Reserved 

6         Reserved 

7         Reserved 

8         2.0-2.1 

9         2.1-2.2 

10        2.2-2.3 

11        2.3-2.4 

12        2.4-2.5 

13        2.5-2.6 

14        2.6-2.7 

15        2.7-2.8 

32ԃh00ff80

00 
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16        2.8-2.9 

17        2.9-3.0 

18        3.0-3.1 

19        3.1-3.2 

20        3.2-3.3 

21        3.3-3.4 

22        3.4-3.5 

23        3.5-3.6 

 

[31:24]һ8ԃb0 

0X0038   RW -- rsv 32ԃh0 

0X003C CD_State 

Register 

-- RW [0]һ SD dat[3] ԍ 

0ҹ  

1ҹ  

AHB ԍ 

ҹAHB

CCCR7[7] CDԍ 

[31:1],RFU 

32ԃb0 

0X0040 Fn1_Ena 

Register 

-- RW [0],Fn1 ԍ 

0ҹ  

1ҹ  

 

32ԃb0 
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AHB ԍ 

ҹAHB

CCCR1[1] IOE1ԍ 

 

[31:1],RFU 
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12 HSPI/SDIO Wrapper   

12.1  

ӰSDIOHSPIӱ DMA ԍ

һ һ ԍ 

 

SDIOHSPI wrapper һ ԍ

һ SDIOԍ HSPI 

 

һ SDIO_TX һ һ SDIO_RX һ

ԍ 

 

cmd һ һ һ

ԍ һ һ 256

һ һ 1Kһ һ

ԍ һ ԍ 

12.2  

 ̧  

 ̧ DMA  

 ̧  

 ̧  

 ̧ 4096  
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12.3   

12.3.1  

ӰSDIO HSPIӱ ӰW800ӱ ԍ 

һSDIO HSPI һ WRAPPER

BDһ ԍ 

 

BD ҹ 

wor d1

031

̔
1. vl d̆1ҹ ̆ ╠ Ȃ
2. r xbuf 0_of f set̔ ̆ ̆ 802. 3 ѿҩ

ԍsdi o_r xbuf 0 Ẓ Ȃ
3. sdi o_r xbuf 0_addr̔ ̆ ̆҉ ѿҩ№ buf

Ȃ
4. sdi o_r xbuf 1_addr̔ ̆ ̆҉ ԋҩ№ buf

Ȃ
5. sdi o_r xbuf 2_addr̔ ̆ ̆҉ ҈ҩ№ buf

Ȃ
6. next _sdi o_r xbd_addr̆ ̆ ̆Ҋѿҩsdi o_r xbd Ȃ
7. f r m_l en̆ ̆ ҉ ̆Ҍ sdi o_r x_i nf oȂ
8. Sdi o_r x_i nf o_si zĕ ̆ sdi o_r x_i nf o ҩ ̆ 4

ṐȂ
̔ ҹ4096̆ ҈ҩ№ ȂRxbuf 0_of f set
ѿҩ№ ̂ sdi o_r xbuf 0Ҭ № ̃̆ ▼ᵩ ңҩ№ ̆

׆ Ȃ ᴆ ҉ ҩbuf 1600
ԍ ҩ№ ӊҬȂ

sdi o_r xbd

Rxbuf 0_of f set [ 11: 0]

wor d2Sdi o_r xbuf 0_addr [ 31: 0]

wor d3Sdi o_r xbuf 1_addr [ 31: 0]

wor d4Sdi o_r xbuf 2_addr [ 31: 0]

Next _sdi o_r xbd_addr [ 31: 0] wor d5

wor d0Vl d[ 31] RSV

Fr m_l en[ 25: 12]
Sdi o_r x_i nf o_si

ze[ 31: 26]

 

 26 SDIO BD  

W800 SDIO HSPI һ RXBDһ Vld ԍ 
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12.3.2  

W800 һ һ һ WRAPPER

һWRAPPERSDIO HSPI һ һ

WRAPPER ԍ 

 

BD ҹ 

sdi o_t xbd

wor d1

0
31

̔
1. vl d̆1ҹ ̆ ╠ Ȃ
2. Sdi o_t xbuf _addr̆ ̆ Ȃ

Ȃ ԍ ҩsdi o_t xbuf ѿ Ẓ Ḡץ̆
ᴆ ҉ ⱴLLC Ҍᴪ sdi o_t xbuf Ȃ

3. next _sdi o_t xbd_addr̆ ̆ ȂҊѿҩsdi o_t xbd Ȃ

Sdi o_t xbuf _addr [ 31: 0]

Next _sdi o_t xbd_addr [ 31: 0] wor d2

wor d0Vl d[ 31] RSV

 

 27 SDIO BD  

 

12.4  

12.4.1  

   94 WRAPPER  

 

 

     

0X0000 WRAPPER  INT_STTS RW  0X0000 
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0X0004 WRAPPER  INT_MASK RW  0X0000 

0X0008 

WRAPPER

 

UP_CMD_AVAIL 

RW  0X0000 

0X000c 

WRAPPER buf

 

DOWN_CMD_BUF_A

VAIL 

RW buf  0X0000 

0X0010 SDIO_TX  

SDIO_TX_BD_LINK_E

N 

RW sdio_txbd

 

0X0001 

0X0014 SDIO_TX  SDIO_TX_BD_ADDR 

RW sdio_txbd һ

һ  

0X0000 

0X0018 SDIO_TX  SDIO_TX_EN RW SDIO  0X0000 

0X001c SDIO_TX  SDIO_TX_STTS RO SDIO  0X0000 

0X0020 SDIO_RX  

SDIO_RX_BD_LINK_E

N 

RW sdio_rxbd

 

0X0001 

0X0024 SDIO_RX  SDIO_RX_BD_ADDR 

RW sdio_rxbd һ

һ  

0X0000 

0X0028 SDIO_RX  SDIO_RX_EN RW SDIO  0X0000 

0X002c SDIO_RX  SDIO_RX_STTS RO SDIO  0X0000 

0X0030 

WRAPPER CMD BUF

 

CMD_BUF_BASE_AD

DR 

RW cmd buf  0X0000 

0X0034 

WRAPPER CMD BUF SIZE

 

CMD_BUF_SIZE 

RW Cmd buf  0X0064 
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12.4.2 WRAPPER  

 95 WRAPPER  

    

[31: 4] RO   

[3] RW int_down_cmd  cmd ԍ 1 0ԍ 1ԃb0 

[2] RW int_up_cmd   cmd ԍ 1 0ԍ 1ԃb0 

[1] RW int_sdio_txfrm  ԍ 1 0ԍ 1ԃb0 

[0] RW int_sdio_rxfrm  ԍ 1 0ԍ 1ԃb0 

 

12.4.3 WRAPPER  

 96 WRAPPER  

    

[31: 4] RO   

[3] RW int_mask_down_cmd  cmd ԍ1 һ ԍ 1ԃb0 

[2] RW int_mask_up_cmd   cmd ԍ 1ԃb0 

[1] RW int_mask_sdio_txfrm  ԍ 1ԃb0 

[0] RW int_mask_sdio_rxfrm  ԍ 1ԃb0 

 

12.4.4 WRAPPER  

 

 97 WRAPPER  

     



 

174 

[31: 1]  RO   

[0] 

 

RW 

cmd һ 1ԍ cmd һ

0һ int_up_cmdԍ 

1ԃb0 

 

12.4.5 WRAPPER buf  

 98 WRAPPER buf  

    

[31: 1] RO   

[0] RW 

cmdһ 0һ ԍ

һ 1ԍ 

1ԃb0 

 

12.4.6 SDIO TX  

 99 SDIO TX  

    

[31: 1] RO   

[0] RW 

sdio_txbdһ ԍ 

һ sdio_txbdһ

next_sdio_txbd_addrԍ һ

sdio_txbdһ ԍ 

HSPI ԍ 

1ԃb1 
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12.4.7 SDIO TX  

 100 SDIO TX  

    

[31: 0] RW 

sdio_txbdһ һ ԍ 

һ bufһ sdio_txbd

next_sdio_txbd_addrԍ 

HSPI ԍ 

32ԃh0 

 

12.4.8 SDIO TX  

 101 SDIO TX  

    

[31: 1] RO   

[0] RW 

SDIO һ ԍ 

sdio_txbdһ 1һ SDIO

ԍSDIO һ

sdio_txbdһ ԍ 

0 ԍ 

HSPI ԍ 

1ԃb0 

 

12.4.9 SDIO TX  

 102 SDIO TX  
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[31: 1] RO   

[0] RW 

SDIO ԍ 

0ҹSDIO һ  

1ҹSDIO  

HSPI ԍ 

1ԃb0 

 

12.4.10SDIO RX  

 103 SDIO RX  

    

[31: 1] RO   

[0] RW 

sdio_rxbdһ ԍ 

һ sdio_rxbdһ

next_sdio_rxbd_addrԍ һ

sdio_rxbdһ ԍ 

HSPI ԍ 

1ԃb1 

 

12.4.11 SDIO RX  

 104 SDIO RX  

    

[31: 0] RW 

sdio_rxbdԍ 

һ bufһ sdio_rxbd

next_sdio_rxbd_addrԍ 

32ԃh0 
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HSPI ԍ 

 

12.4.12SDIO RX  

 105 SDIO RX  

    

[31: 1] RO   

[0] RW 

SDIO һ ԍ 

sdio_rxbdһ 1һ SDIO

ԍSDIO һ

sdio_txbdһ ԍ 

0 ԍ 

HSPI ԍ 

1ԃb0 

 

12.4.13 SDIO RX  

 106 SDIO RX  

    

[31: 1] RO   

[0] RW 

SDIO ԍ 

0ҹSDIO һ  

1ҹSDIO  

HSPI ԍ 

1ԃb0 
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12.4.14 WRAPPER CMD BUF  

 107 WRAPPER CMD BUF  

    

[31: 0] RW 

cmd bufԍ 

cmd buf cmd_buf_sizeԍ 

32ԃh0 

 

12.4.15 WRAPPER CMD BUF SIZE 

 108 WRAPPER CMD BUF SIZE 

    

[31:12] RO   

[11: 0] RW cmd buf һ 4 ԍ 12ԃd64 

  



 

179 

13 SDIO HOST  

13.1  

  SDIO HOST ӰSDIOӱ MMC ԍ

SDIO 2.0 SDIO SD ԍ CKһCMD 4 ԍ 

 

13.2  

 ̧ SD 1.0/1.1/2.0(SDHC) 

 ̧ SDIO 1.1.0 

 ̧ MMC 2.0~4.2 

 ̧ һ 0~50MHzһ  

 ̧ MMC  

 ̧ 1024 Block 

 ̧  

 ̧ Command/Response CRC / Ӈ 

 ̧  CRC / Ӈ 

 ̧ timeoutӇ 

 ̧ SPIԊ1 SD 4 SD  

 ̧ DMA  

 

13.3  
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13.4  

13.4.1  

 

      

0x00 mmc_ctrl RSV [15:11] RO   

 [10] RW SDIO  

Ԃ1ԃ : SDIO  

Ԃ0ԃ :  SDIO  

1ԃb0 

 [9] RW SDIO  

Ԃ1ԃ : SDIO  

Ԃ0ԃ : SDIO  

1ԃb0 

 [8] RW SDIO  

Ԃ1ԃ : SDIO  

Ԃ0ԃ : SD/MMC 

1ԃb0 

 [7] RW SD/MMC/SDIO  

Ԃ1ԃ : 4 bits 

Ԃ0ԃ : 1 bit 

1ԃb0 

 [6] RW SD/MMC/SDIO  

Ԃ1ԃ : High-Speed Mode 

Ԃ0ԃ : Low-Speed Mode 

1ԃb1 

 [5:3] RW SDIO/MMC/SDIO  

Table 2 

3ԃb000 
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 [2] RW SDIO/MMC/SDIO  

Ԃ1ԃ : open_DrainMode 

Ԃ0ԃ :Push-Pull Mode 

1ԃb1 

 [1] RW  

Ԃ1ԃ :  

Ԃ0ԃ : mmc_port  

1ԃb0 

 [0] RW  

Ԃ1ԃ : MMC mode 

Ԃ0ԃ :SPI mode 

1ԃb1 

0x04 mmc_io RSV RO [15:10]  6ԃd0 

 RW [9] SDIO cmd12/IO Abort  

Ԃ1ԃ : cmd12/IO Abort 

Ԃ0ԃ :  cmd12/IO 

Abort 

1ԃb0 

 RW [8] SDIO  

Ԃ1ԃ : Ӈ 

ԃ0Ԃ : 

Ӈ 

 

1ԃb0 

 RW [7] Enable auto generate 8 null clock 

after response/command or single 

block data 

1ԃb0 
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/ 8

null  

Ԃ1ԃ :  

Ԃ0ԃ :  

 RW [6] Enable auto receive response after 

command 

 

Ԃ1ԃ :  

Ԃ0ԃ :  

1ԃb0 

 RW [5] SD/MMC/SDIO 8 null

 

Ԃ1ԃ :  8 null 

Ԃ0ԃ : bit 3  /  

 

1ԃb0 

 RW [4] CID  CSD ԍ CID

CSD һSD/MMC/SDIO 

CMD 136bit CID 11 CSD 

ԍ bit1 һCID CSD

buffer [135:8] 

Ӈ 

1ԃb0 

 RW [3] bit[5] Ԃ0ԃ /  

Ԃ1ԃ:  

1ԃb0 
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Ԃ0ԃ: . 

 RW [2]    8 null / /  

 

Ԃ1ԃ:  8 null/ /  

Ԃ0ԃ:  8 null / /

. 

bit 5  bit3 һ  8 null

һ response ԍ

һ bit Ӈ 

 

1ԃb0 

 RW [1]  

ԃ1Ԃ : Ӈ. 

Ԃ0ԃ : Ӈ 

1ԃb0 

 RW [0]  

Ԃ1ԃ :  

Ԃ0ԃ : . 

һ bit Ӈ 

1ԃb0 

0x08 mmc_bytecntl  RW [15:0]  16ԃh0200 

0x0C mmc_tr_blockcnt  RO [15:0] һ  16ԃh0000 

0x10 mmc_crcctl  RW [7] SD/MMC/SDIO port CMD Line CRC 

circuit enable. 

SD/MMC/SDIO  CMD  CRC 

1ԃb0 
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Ԃ1ԃ: . 

Ԃ0ԃ: . 

 RW [6] SD/MMC/SDIO    CRC  

 Ԃ1ԃ:   . 

Ԃ0ԃ:  . 

1ԃb0 

 RW [5] CRC  crc_status 

 Ԃ1ԃ: һ crc_status !=3ԃb010һ

crc һ

stop һ mmc_io[0] 

mmc_io_mbctl[2:0] Ӈ 

0: Ӈ 

1ԃb0 

 RW [4] response  

Ԃ1ԃ: . 

Ԃ0ԃ :  

1ԃb0 

 RW [3:2] DAT CRC selection. 

DAT CRC  

 Table 4 

1ԃb0 

 RO [1] CMD CRC .  1ԃb0 

 RO [0] DAT CRC  1ԃb0 

0x14 cmd_crc RSV RO [7] RSV 1ԃb0 

 RO [6:0] CMD CRC  7ԃd0 
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0x18 dat_crcl  RO [7:0] The DAT CRC  NA 

0x1C dat_crch  RO [7:0] The DAT CRC  NA 

0x20 mm_port  RW [7] SD/MMC/SDIO port . 1ԃb0 

 RW [6] SD/MMC/SDIO port CMD  1ԃb1 

 RW [5] SD/MMC/SDIO port  1ԃb1 

 RW [4]  Ncr  

1ԃ:  Ncr . 

Ԃ0ԃ :  Ncr  

1ԃb1 

 RW [3:0] Ncr  

 (SD/MMC/SDIO ). 

4ԃhF 

0x24 mmc_int_mask RSV RO [15:9]  7ԃd0 

  [8] SDIO  1   

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [7] CRC  token  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [6]  Ncr  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [5]  . 

Ԃ1ԃ:  

1ԃb0 
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Ԃ0ԃ:  

  [4]  . 

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [3] CRC  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [2] CRC  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [1]  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

  [0]  

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb0 

0x28 clr_mmc_int RSV RO [15:9]  7ԃd0 

 RW [8] W: SDIO 1  

R: SDIO 1  

 

1ԃb0 

 RW [7] W: CRC  token   

R: CRC  token  Ӈ 

1ԃb0 
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bit 1 һ mmc_sig[6:4] 

 

 RW [6] Wҹ  Ncr Ӈ 

Rҹ  Ncr Ӈ 

 

1ԃb0 

 RW [5] W: Ӈ. 

R: Ӈ 

 

1ԃb0 

 RW [4] W: Ӈ. 

R: Ӈ 

 

1ԃb0 

 RW [3] W: CRC Ӈ. 

R: CRC Ӈ 

1ԃb0 

 RW [2] W: CRC Ӈ. 

R: CRC Ӈ 

1ԃb0 

 RW [1] W: Ӈ. 

R: Ӈ 

1ԃb0 

 RW [0] W: Ӈ. 

R: Ӈ 

 

1ԃb0 

0x2C mmc_cardsel  RW [7] SD/MMC/SDIO  

Ԃ1ԃ:  

1ԃb0 
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Ԃ0ԃ:  

 RW [6] SD/MMC/SDIO   

Ԃ1ԃ:  

Ԃ0ԃ:  

1ԃb1 

 RW [5:0] SD/MMC/SDIO  

1MHz Ӈ 

1MHz=Fhclk/((mmc_cardsel[5:0]+1)*2) 

 

6ԃd0 

0x30 mmc_sig  RW [7] SD/MMC/SDIO port CMD 

 һSDIO

ԍ

CMD

ԍ 

 

 

1ԃb1 

 RW [6:4] CRC status[2:0] CRC status 

tokenӇ 

3ԃb111 

 RW [3] SD/MMC/SDIO port DAT3 . 1ԃb1 

 RW [2] SD/MMC/SDIO port DAT2. 1ԃb1 

 RW [1] SD/MMC/SDIO port DAT1. 1ԃb1 

 RW [0] SD/MMC/SDIO port DAT0. 1ԃb1 

0x34 mmc_io_mbctl  RW [7:6] SD/MMC/SDIO NAC  2Ԃb0 
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Appendix 2 -Table 5. 

 RW [5:4] SD/MMC/SDIO Busy timeout scale 

selection. 

SD/MMC/SDIO . 

Appendix 2 -Table 6 

2ԃd1 

 RW [3] SD/MMC/SDIO port  

1ҹ һ Ӈ 

0ҹ һ Ӈ 

 

1ԃb0 

 RW [2] SD/MMC/SDIO 

 

Ԃ1ԃ:  

Ԃ0ԃ:  

bit 1Ӱmmc_io[7:6]==11ӱ

SD/MMC/SDIO һ һ8 

null һ ԍ

һ bit ԍ 

1ԃb0 

 RW [1] Select multiple block data transfer 

direction. 

 

Ԃ1ԃ : . 

Ԃ0ԃ : . 

1ԃb0 
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 RW [0] Set SD/MMC/SDIO port auto multiple 

block data ransfer. 

SD/MMC/SDIO 

 

Ԃ1ԃ : . 

Ԃ0ԃ : . 

bit 1Ӱmmc_io[7:6]==11ӱ

SD/MMC/SDIO ԍ

mmc_blocknt 

ԍ һ bit

ԍ 

1ԃb0 

0x38 mmc_blockcnt  RW [15:0] Data block number register. 

 

ԍ 

16ԃh0001 

0x3C mmc_timeoutcnt  RW [7:0] Data transfer timeout count register. 

 

Time = Scale* bit[7:0]. 

Scale 

mmc_io_mbctl[7:6]/[5:4] Ӈ 

8ԃh40 

0x40 cmd_buf0  RW [7:0] The cmd_buf byte 0. Mapped to 

command line bit [15:8] 

8ԃh00 
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buf 0һ  

bit[15:8] 

0x44 cmd_buf1  RW [7:0] The cmd_buf byte 1. Mapped to 

command line bit [23:16] 

buf 1һ  

bit[23:16] 

8ԃh00 

0x48 cmd_buf2  RW [7:0] The cmd_buf byte 2. Mapped to 

command line bit [31:24] 

buf 2һ  

bit[31:24] 

8ԃh00 

0x4C cmd_buf3  RW [7:0] The cmd_buf byte 3. Mapped to 

command line bit [39:32] 

buf 3һ  

bit[39:32] 

8ԃh00 

0x50 cmd_buf4  RW [7:0] The cmd_buf byte 4. Mapped to 

command line bit [47:40] 

buf 4һ  

bit[47:40] 

8ԃh00 

0x54 cmd_buf5  RW [7:0] The cmd_buf byte 5. Mapped to 

command line bit [55:48] 

buf 5һ  

bit[55:48] 

8ԃh00 
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0x58 cmd_buf6  RW [7:0] The cmd_buf byte 6. Mapped to 

command line bit [63:56] 

buf 6һ  

bit[63:56] 

8ԃh00 

0x5C cmd_buf7  RW [7:0] The cmd_buf byte 7. Mapped to 

command line bit [71:64] 

buf 7һ  

bit[71:64] 

8ԃh00 

0x60 cmd_buf8  RW [7:0] The cmd_buf byte 8. Mapped to 

command line bit [79:72] 

buf 8һ  

bit[79:72] 

8ԃh00 

0x64 cmd_buf9  RW [7:0] The cmd_buf byte 9. Mapped to 

command line bit [87:80] 

buf 9һ  

bit[87:80] 

8ԃh00 

0x68 cmd_buf10  RW [7:0] The cmd_buf byte 10. Mapped to 

command line bit [95:88] 

buf 10һ  

bit[95:88] 

8ԃh00 

0x6C cmd_buf11  RW [7:0] The cmd_buf byte 11. Mapped to 

command line bit [103:96] 

8ԃh00 
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buf 11һ  

bit[103:96] 

0x70 cmd_buf12  RW [7:0] The cmd_buf byte 12. Mapped to 

command line bit [111:104] 

buf 12һ  

bit[111:104] 

8ԃh00 

0x74 cmd_buf13  RW [7:0] The cmd_buf byte 13. Mapped to 

command line bit [119:112] 

buf 13һ  

bit[119:112] 

8ԃh00 

0x78 cmd_buf14  RW [7:0] The cmd_buf byte 14. Mapped to 

command line bit [127:120] 

buf 14һ  

bit[127:120] 

8ԃh00 

0x7C cmd_buf15  RW [7:0] The cmd_buf byte 15. Mapped to 

command line bit [135:128] 

buf 15һ  

bit[135:128] 

8ԃh00 

0x80 buf_ctrl  RW [15]  

1ҹ Ӈ 

0ҹ  

1 һ

1ԃb0 
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Ӈ 

 RW [14]  

DMA  

0ҹ Ӈ 

1ҹ Ӈ 

ҹ dma Ӈ

dma Ӈ 

1ԃb0 

 RW [13] RSV 1ԃb0 

 RW [12]  FIFO  

1ҹ  

0ҹ  

FIFO һ Ӈ 

FIFO fullӇ 

FIFO Ӈ 

1ԃb0 

 RW [11]  

1ҹ  

0:   

1ԃb0 

 RW [10] DMA ҹ 

1ҹ DMA Ӈ 

0ҹ AHB Ӈ 

DMA һ

bitӰ

1ԃb0 
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ӱ 

 RW [9:2]  Ӈ

buf_ctl[10]=1 Ӈ 

ҹ 128wordһ

127. 

 

8ԃd0 

 RO [1]  1ԃb1 

 RO [0]  1ԃb0 

0x100~ 

0x2FF 

data_buf  RW   NA 
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Bit5 Bit4 Bit3 Speed 

0 0 0 1/2 base clock 

0 0 1 1/4 base clock 

0 1 0 1/6 base clock 

0 1 1 1/8 base clock 

1 0 0 1/10 base clock 

1 0 1 1/12 base clock 

1 1 0 1/14 base clock 

1 1 1 1/16 base clock 

                     Table 2 Mmc_ctrl[5:3]  

Noteҹ mmc_ctrl[6] = 1 һ һbase clk = hclkӇ 

      mmc_ctrl[6] = 0 һ һbase clk = clk1mӇ 

      Clk1m= Fhclk/((mmc_cardsel[5:0]+1)*2)Ӈ 

 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0   

x x x x x 0 x 0  N/A 

x x 1 x 0 Trig x 0 8 null clk N/A 

0 0 0 x 0 Trig x 0  6 

0 0 0 0 1 Trig x 0  6 

0 0 0 1 1 Trig x 0  17 

1 

0 0 0 0 Trig x 0 + 8 

null clk 

N/A 
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0 

1 0 0 0 Trig x 0 +

 

N/A 

1 

1 0 0 0 Trig x 0 +

+ 8 null clk 

N/A 

x 

x x x x 0 1 Trig +8 

null clk 

mmc_bytecnt 

x 

x x x x 0 0 Trig +8 null 

clk 

mmc_bytecnt 

Table 3 Mmc_io[7:0]  

Noteҹ 

1. Table 3 һ CMD DONE Ӈ 

2. Table 3 ԍ 

      

 

Bit3 Bit2 data_crcl data_crch  

0 0 DAT0 CRC 

0 1 DAT1 CRC 

1 0 DAT2 CRC 

1 1 DAT3 CRC 

Table 4 mmc_crctrl[3:2]  

 

 



 

198 

Bit7 Bit6 Bit2 Bit1 Bit0 

  

mmc_io mmc_io_mbctl 

1 

1 Trig 0 0 + +8 null 

clock +  

mmc_blockcnt 

1 

1 Trig 1 0 + +8 null 

clock +  

mmc_blockcnt 

x x 0 0 Trig  mmc_blockcnt 

x x 0 1 Trig  mmc_blockcnt 

Table 5 mmc_io[7:6] mmc_io_mbctl[2:0]  

Noteҹ 

1. Table 5 һ һ

CMD DONE Ӈ 

2. һ һ ԍ 

 

 

Bit7 Bit6  

0 0 1us 

0 1 100us 

1 0 10ms 

1 1 1s 

Table 6 mmc_io_mbctl[7:6] NAC  
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Bit7 Bit6  

0 0 1us 

0 1 100us 

1 0 10ms 

1 1 1s 

Table 7 mmc_io_mbctl[5:4]  

Noteҹ 

1. DMA һDMA Ӈ 

2. һ  / /8 null clock һ mmc_io[2]Ӈ

һ mmc_io[0]Ӈ һ mmc_io_mbctl[2] 

/mmc_io_mbctl0]Ӈ 

3. Ncr һ һ  Ӈ 
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14 SPI  

14.1  

SPI ӰSerial Peripheral Interfaceӱ ԍSPI Ԋ Ԋ

ԍSPI һ һ һ

4 һ 3 Ӱ ӱ,  SDIӰ ӱԊSDOӰ ӱԊSCLKӰ

ӱԊCSӰ ӱԍ 

 

14.2  

 ̧ SPI һ SPI  

 ̧ 8 FIFO 

 ̧ mastermotorola spi4 ӰCPOLһCPHAӱһTI һmacrowire 

 ̧ slavemotorola spi4 ӰCPOLһCPHAӱ 

 ̧  

 ̧ bit һ 65535bit 

 ̧ byte  

 ̧ spi_clk APB 1/6 

 

14.3  

14.3.1  

SPI SPI һ SPI ԍ SPI_CFG

Bit2 ԍ 
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14.3.2  

һ SPI_CFG Bit1(CPHA)  Bit0(CPOL)һ MOTOROLA 

SPI ԍCPOL SCK һCPOL=0һ һ

CPOL=1һ ԍCPHA һCPHA=0һ

һCPHA=1һ ԍ TRANS_MODE

TI microwire һ ԍ 

 

һ MOTOROLA SPIһ

ԍ 

 

14.3.3  

FIFO һ һ

һ ԍSPI ( ) 8 FIFO

һ Ԋ Ԋ һ ԍ

MODE_CFG Bit[8:6]Bit[4:2]RXFIFOTXFIFOtrigger levelһ

ԍFIFOtrigger levelһ DMAһ

TXFIFO RXFIFO ԍ 

 

14.4  

14.4.1   

 109 SPI  
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0X0000  CH_CFG 

RW 

 

0X0000_0000 

0X0004 SPI  SPI_CFG RW SPI  0X0000_0004 

0X0008  Clk_CFG RW  0X0000_0000 

0X000C  MODE_CFG RW  0X0000_0000 

0X0010  SPI_INT_MASK RW  0X0000_00FF 

0X0014  SPI_INT_SOURCE RW  0X0000_0000 

0X0018 SPI  SPI_STATUS RO SPI  0X0000_0000 

0X001C SPI  SPI_TIME_OUT RW SPI  0X0000_0000 

0X0020  SPI_TX_DATA RW TX FIFOһ  0X0000_0000 

0X0024  TRANS_MODE RW  0X0000_0000 

0X0028  SLV_XMIT_LEN 

RO 

 

0X0000_0000 

0X002C  RSV   0X0000_0000 

0X0030  SPI_RX_DATA RW/RO RX FIFOһ  0X0000_0000 

 

14.4.2   

 110 SPI  

    

[31]  RSV 1ԃb0 

[30:23] RW RX_INVALID_BIT 8ԃh0 
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һ bit һ

һ Rx FIFOԍ Rx FIFO 

Tx/Rx lengthԍ Rx FIFO Tx/Rx 

length - RX_INVALID_BIT 

ҹmaster  

Motorola/ TI 

 

[22] RW Clear FIFOsһ Tx Rx FIFO , masterslave

Ӱ ӱ 

1ԃb0ҹ FIFO 

1ԃb1ҹ  

1һ 0 

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb0 

[21] RW continue modeһ һspi Tx FIFO ԍһ һ

ԍ 

1ԃb0ҹnormal,Tx FIFO һ FIFO һSCK һ һ

Rx FIFOһSCK һ RX FIFO  

1ԃb1ҹcontinue modeһTx fifoһ һ һ rx fifo

һ һ rx fifo  

ҹmaster 

һ ԍ 

1ԃb0 
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һ tx fifo һ ԍ

һ spi master 

Motorola/TI/microwire 

[20] RW RxChOnһ  

1ԃb0: Rx channel off  

1ԃb1: Rx channel on 

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb0 

[19] RW TxChOnһ  

1ԃb0: Tx channel off 

1ԃb1: Tx channel on 

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb0 

[18:3] RW Tx/Rx length 

Spi һ SCK 

ԍ 

ӰTxChOn=1һRxChOn=1ӱ һ bitһ bitӰ

RX_INVALID_BITӱ 

ӰTxChOn=1һRxChOn=0ӱ һ 

bitһ 

ӰTxChOn=0һRxChOn=1ӱ һ 

bitӰ RX_INVALID_BITһ Tx/Rx 

16ԃh0 
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length - RX_INVALID_BITӱ 

ӰTxChOn=0һRxChOn=0ӱ һ 

ԍ 

ҹmaster 

Motorola/TI/microwire 

[2] RW Chip selects 

1ԃb0ҹSPI_CS 0 

1ԃb1ҹSPI_CS 1 

ҹmaster 

Motorola/TI/microwire 

1ԃb0 

[1] RW Force CS out 

1ԃb0ҹspi_cs  

1ԃb1ҹspi_cs һ Chip selects 

Chip selectscsn һ 1 һspi_cs 

= Chip selects 

ҹmaster 

Motorola/TI/microwire 

1ԃb0 

[0] RW SPI start,  

SPI һ 1 spi һ һ  

1ԃb0ҹ spi  

1ԃb1ҹ spi һ  

ҹmaster 

1ԃb0 
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Motorola/TI/microwire 

14.4.3  SPI  

 111 SPI  

    

[31:19]  RSV 13ԃh0 

[18:17] RW FRAM FORMAT 

2ԃb00:motorola 

2ԃb01:TI 

2ԃb10:microwire 

2ԃb11:RSV 

master  

ҹmaster 

2ԃb0 

[16] RW SPI_TX pin always driven 

1ԃb0ҹspi spi_csһ һ  

1ԃb1ҹspi һ  

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb0 

[15]  RSV 1ԃb0 

[14:12] RW cs holdһ spi_cs һ spi_cshold  

3ԃb000   >=1   APB  CLK 

3ԃb001   >=2   APB CLK 

3ԃb010   >=4   APB  CLK 

3ԃb0 
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3ԃb011   >=8   APB  CLK 

3ԃb100   >=16  APB  CLK 

3ԃb101   >=32  APB  CLK 

3ԃb110   >=64  APB  CLK 

3ԃb111   >=127  APB  CLK 

ҹ master 

Motorola  

[11:9] RW cs setupһ spi_cs һ spi_cssetup 

3ԃb000   >=1  APB  CLK 

3ԃb001   >=2  APB  CLK 

3ԃb010   >=4  APB  CLK 

3ԃb011   >=8  APB  CLK 

3ԃb100   >=16  APB  CLK 

3ԃb101   >=32  APB  CLK 

3ԃb110   >=64  APB  CLK 

3ԃb111   >=127 APB  CLK 

ҹmaster 

Motorola  

3ԃb0 

[8:7] RW SPI-out delay, SPISCKdelayһ hold timeԍ 

[8:7]   (APB clock) 

2ԃb00      0  

2ԃb01      1  

2ԃb0 
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2ԃb10      2  

2ԃb11      3 

ҹmaster/slave 

Motorola  

[6:4] RW Frame delayһ Ӱspi_cs ӱ SCK

һ SPI_CS ԍ һ ԍ 0.5SCK 

[6:4]  SCK clock 

3ԃb000   0 

3ԃb001   2 

3ԃb010   4 

3ԃb011   8 

3ԃb100   16 

3ԃb101   32 

3ԃb110   64 

3ԃb111   127 

һ block 128byteһ һ

ԍ 

ҹmaster 

3ԃb0 

[3] RW Bigendian 

1ԃb0ҹ һ һ  

1ԃb1ҹ һ һ  

1ԃb0 

[2] RW MASTER/SLAVE 1ԃb1 
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1ԃb0ҹslaveһ slave 

1ԃb1ҹmasterһ master 

ҹmaster/slave 

[1] RW SPI CPHA 

1ԃb0ҹ A 

1ԃb1ҹ B 

ҹmaster/slave 

Motorola  

1ԃb0 

[0] RW SPI CPOLһSCKIDLE  

1ԃb0ҹSCK IDLE0 

1ԃb1ҹSCK IDLE 1 

ҹmaster/slave 

Motorola  

1ԃb0 

14.4.4   

 112 SPI  

    

[31:16]  RSV 16Ԃh0 

[15:0] RW Divider 

FSCK = FAPB_CLK/ ( 2 x (Divider +1)) 

ҹmaster 

Motorola/TI/microwire 

16ԃh0 

[31:16]  RSV 16ԃh0 
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[15:0] RW Divider 

FSCK = FAPB_CLK/ ( 2 x (Divider +1)) 

ҹmaster 

Motorola/TI/microwire 

16ԃh0 

 

14.4.5   

 113 SPI  

    

[31:9]   RSV 23ԃh0 

[8:6] RW RxTrigger level 

RX FIFO DMA ҹ0~7word 

rxbuffer RxTrigger levelһ DMA  

ҹmaster/slave 

Motorola/TI/microwire 

3ԃb0 

[5]  RSV 1ԃb0 

[4:2] RW TxTrigger level 

TX FIFO DMA ҹ0~7word 

txbuffer TxTrigger levelһ DMA

 

ҹmaster/slave 

Motorola/TI/microwire 

3ԃb0 

[1] RW RxDMA Onһ DMA  1ԃb0 



 

212 

1ԃb0ҹ DMAһ 

1ԃb1ҹ DMA 

ҹmaster/slave 

Motorola/TI/microwire 

[0] RW TxDMA Onһ DMA  

1ԃb0ҹ DMAһ 

1ԃb1ҹ DMA 

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb0 

 

14.4.6   

 114 SPI  

    

[31:8]  RSV 24ԃh0 

[7] RW IntEn_spi_timeout 

1ԃb0ҹ spi_timeout  

1ԃb1ҹ spi_timeout  

ҹmaster/slave 

Motorola/TI/microwire 

1ԃb1 

[6] RW IntEn_spi_done 

1ԃb0ҹspi һ  

1ԃb1ҹspi һ  

1ԃb1 
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ҹmaster/slaveMotorola/TI/microwire 

[5] RW IntEnRxOverrun 

1ԃb0ҹRx FIFO overflow  

1ԃb1ҹRx FIFO overflow  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb1 

[4] RW IntEnRxUnderrun 

1ԃb0ҹRx FIFO underflow  

1ԃb1ҹRx FIFO underflow  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb1 

[3] RW IntEnTxOverrun 

1ԃb0ҹTx FIFO  overflow  

1ԃb1ҹTx FIFO  overflow  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb1 

[2] RW IntEnTxUnderrun 

1ԃb0ҹTx FIFO  underflow  

1ԃb1ҹTx FIFO  underflow  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb1 

[1] RW IntEnRxFifoRdy 

1ԃb0ҹRx FIFO  

1ԃb1ҹRx FIFO  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb1 

[0] RW IntEnTxFifoRdy 1ԃb1 
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1ԃb0ҹTx FIFOTX FIFO  

1ԃb1ҹTx FIFO TX FIFO  

ҹmaster/slaveMotorola/TI/microwire 

 

14.4.7   

 115 SPI  

    

[31:8]  RSV 24ԃh0 

[7] RW spi_timeout 

1ԃb0ҹrxfifo CPU  

1ԃb1ҹrxfifo CPU   

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[6] RW spi_done 

1ԃb0ҹSPI  

1ԃb1ҹSPI  

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[5] RW RxOverrun 

1ԃb0ҹRx FIFO overflow  

1ԃb1ҹRx FIFO overflow  

1  

1ԃb0 
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ҹmaster/slaveMotorola/TI/microwire 

[4] RW RxUnderrun 

1ԃb0ҹRx FIFO underflow  

1ԃb1ҹRx FIFO underflow  

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[3] RW TxOverrun 

1ԃb0ҹTx FIFO  overflow  

1ԃb1ҹTx FIFO  overflow  

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[2] RW TxUnderrun 

1ԃb0ҹTx FIFO  underflow  

1ԃb1ҹTx FIFO  underflow  

1  

 continue mode = 1 һ ԍ 

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[1] RW RxFifoRdy 

1ԃb0ҹRx FIFO <= RxTrigger levelһ  

1ԃb1ҹRx FIFO> RxTrigger levelһ  

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 
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[0] RW TxFifoRdy 

1ԃb0ҹTx FIFO  > TxTrigger levelһ TX FIFO 

1ԃb1ҹTx FIFO  <= TxTrigger levelһ TX FIFO 

1  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

 

14.4.8  SPI  

 116 SPI  

    

[31:13]  RSV 19ԃh0 

[12] RO 

 

SPI Busy 

1ԃb0ҹSPI  

1ԃb1ҹSPI  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

 

[11:6] RO RX FIFO fill level 

Rx FIFO һ  

ҹmaster/slaveMotorola/TI/microwire 

6ԃh0 

[5:0] RO Tx FIFO fill level 

Tx FIFO һ  

ҹmaster/slaveMotorola/TI/microwire 

6ԃh0 
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14.4.9  SPI  

 117 SPI  

    

[31] RW spi_timer_en 

1ԃb0ҹ timer 

1ԃb1:timer  

ҹmaster/slaveMotorola/TI/microwire 

1ԃb0 

[30:0] RW SPI_TIME_OUT 

һ rxfifoһ

RxFifoRdyDMA һ CPU ԍ 

 

ҹ rxfifoidle Ӱ һ dma һcs һ

rxfifo һ RxTrigger levelӱһ һ

һ timeoutһ CPU ԍ 

 

rxfifo timeoutԍ 

ҹ T = SPI_TIME_OUT/FAPB_CLK 

ҹmaster/slaveMotorola/TI/microwire 

31ԃh0 

 

14.4.10  

 118 SPI  
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[31:0] RW Tx FIFO  

ҹ 

master/slave 

Motorola/TI/microwire 

32ԃh0 

 

14.4.11  

 119 SPI  

    

[31:30]  RSV 16ԃd0 

[29:24] RW TI_BLK_LEN 

TI һ block һ CS ԍ

4~32bit 

6ԃh4:  4bit 

6ԃh5:  5bit 

6ԃh6:  6bit 

ҝҝ.. 

6ԃh20:  32bit 

ҹmaster 

TI  

6ԃd0 

[16] RW MICRO_BURST 

1bԃ1ҹMicrowireһ burstһ Tx һRx һ

һMICRO_CONTROL_LEN һMICRO_DAT_LEN 

1ԃb0 
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һTx/Rx length sckһburst

һ ӰTx/Rx lengthӱ/(MICRO_CONTROL_LEN+ 

MICRO_DAT_LEN+1) 

 

1ԃb0ҹMicrowireһ burst 

һ  

1ӱtx_ch_on = 1, rx_ch_on = 0, һ һMICRO_CONTROL_LEN

һTx/Rx length sckһ

m*MICRO_DAT_LEN = Tx/Rx length - MICRO_CONTROL_LENһ m

ӰMICRO_DAT_LENӱ  

 

2ӱtx_ch_on = 1, rx_ch_on = 1һ һTx һRx һ

MICRO_CONTROL_LEN һTx/Rx length

sckһ m*MICRO_DAT_LEN = Tx/Rx length-

MICRO_CONTROL_LEN-1һ m ӰMICRO_DAT_LENӱ  

ҹmaster 

microwire 

[13:8] RW MICRO_DAT_LEN 

Microwireһ burst һ burst  

1~32ҹ 

6ԃh1:  1bit 

6ԃh2:  2bit 

6ԃd0 



 

220 

6ԃh3:  3bit 

ҝҝ.. 

6ԃh20  32bit  

ҹmaster 

microwire 

[5:0] RW MICRO_CONTROL_LEN 

Microwireһ  

1~32ҹ 

6ԃh1:  1bit 

6ԃh2:  2bit 

6ԃh3:  3bit 

ҝҝ.. 

6ԃh20  32bit 

ҹmaster 

microwire 

6ԃd0 

 

14.4.12  

 120 SPI  

    

[31:16] RO slaveһ cs һ һ bit 

ҹslave 

Motorola  

16ԃh0 
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[15:0] RO slaveһ cs һ һ bit 

ҹslave 

Motorola  

16ԃh0 

 

14.4.13  

 121 SPI  

    

[31:0] RO Rx FIFO  

ҹmaster/slave 

Motorola/TI/microwire 

32ԃh0 
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15 I2C  

15.1  

I2C Ԋ ԍ

ԍ 

 

һ һ

ӂ Ԋ һ ԍ

һ һ һ Ӈ

һ ӂ һ ԍ

ӂ ԍ 

 

15.2  

 ̧ APB  

 ̧  

 ̧ I2C һ100KHz~400KHz 

 ̧ GPIO I2C  

 ̧  

 

15.3  

15.3.1  

PRERlo  PRERhi I2C 100KHz
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400KHz ԍ 

 

15.3.2  

CTRBit6 I2C һ Bit7

I2C ԍ 

 

15.3.3  

CR_SR STARTһ STOP һ

ACK һ NACK ԍ һI2C ԍ 

һ ԍ һ ԍ 

 

15.4  

15.4.1  

 122 I2C  

      

0X0000 _1 PRERlo 

RW 8 һ APB

 

0X0000_00FF 

0X0004 _2 PRERhi 

RW 8 һ APB

 

0X0000_00FF 

0X0008  CTR 

RW I2S

 

0X0000_0040 

0X000C  TXR_RXR RW 0X0000_0000 
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0X0010  CR_SR RW  0X0000_0000 

0X0014 TXR  TXR RO I2C TXR  0X0000_0000 

0X0018 CR  CR RO I2C CR 0X0000_0000 

 

15.4.2 _1 

 123 I2C _1 

    

[31: 8]    

[7 : 0] RW 

prescale8bitԍ 

ҹ 

apb_clk=40MHz, SCL=100KHz 

prescale = (40*1000)/(5*100) ɣ 1 = 16ԃd79 

apb_clk = 40M, SCL=400K 

prescale=(40*1000)/(5*400) ɣ 1 = 16ԃd19 

8ԃhff 

 

15.4.3 _2 

 124 I2C _2 

    

[31: 8]    

[7 : 0] RW 

prescale8bitԍ 

ҹ 

8ԃhff 
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apb_clk=40MHz, SCL=100KHz 

prescale = (40*1000)/(5*100) ɣ 1 = 16ԃd79 

apb_clk = 40M, SCL=400K 

prescale=(40*1000)/(5*400) ɣ 1 = 16ԃd19 

 

15.4.4  

 125 I2C  

    

[31:8]    

[7] RW I2C һ 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[6] RW MASKһ  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 

[5:0]    

 

15.4.5  

 126 I2C  

    

[31:8]    

[7:0] WR һ TXRһ 8ԃh0 
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һ 

һ 

[0]ҹ1 һ0 ԍ 

 

һ RXRһ 

I2C ԍ 

 

15.4.6  

 127 I2C  

    

[31:8]    

[7:0] WR һ CRһ ҹ 

[7]ҹSTAһ STARTӇ 

1ԃb0ҹ  

1ԃb1ҹ START  

 

[6]ҹSTOһ STOP Ӈ 

1ԃb0ҹ  

1ԃb1ҹ STOP  

 

[5]ҹRDһ SLAVEӇ 

1ԃb0ҹ  

8ԃh0 
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1ԃb1ҹ SLAVE 

 

[4]ҹWRһ SLAVEӇ 

1ԃb0ҹ  

1ԃb1ҹ SLAVE 

 

[3]ҹ SLAVE ACK/NACKӇ 

1ԃb0ҹ ACK 

1ԃb1ҹ NAK 

 

[2:1]ҹ Ӈ 

[0]ҹIACKһ һ1 Ӈ 

1ԃb0ҹ  

1ԃb1ҹ  

 

һ SRһ ҹ 

[7]ҹRxACKһ SLAVE ACK/NACKӇ 

1ԃb0ҹ SLAVE ACK 

1ԃb1ҹ SLAVE NAK 

 

[6]ҹBUSYӇ 

1ԃb0ҹSTO 0 
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1ԃb1ҹSTA 1 

 

[5]ҹALһArbitration Lostһ Ӈ 

[4:2]ҹ Ӈ 

[1]ҹTIPӇ 

1ԃb0ҹ  

1ԃb1ҹ  

 

[0]ҹIFһ Ӈ 

1ԃb0ҹ  

1ԃb1ҹ AL 1 

 

15.4.7 TXR  

 128 I2C TXR  

    

[31:8]    

[7:0] RO һTXR һ 

TXR_RXR Ӈ 

8ԃh0 

 

15.4.8 CR  

 129 I2C CR  
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[31:8]    

[7:0] RO һCR һ 

CR_SR Ӈ 

8ԃh0 
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16 I2S  

16.1  

I2SӰInter-IC Soundӱ Ӱ CD Ԋ Ԋ ӱ

ԍ һ

һ һ ԍ

I2S 3 ҹ1 Ӱ TDMӱ Ӈ1

Ӈ1 ԍ 

 

16.2  

 ̧ I2S һ I2SPCM  

 ̧ amba APB һ32bit single 

 ̧  

 ̧ 8һ16һ24һ32 һ 192KHz 

 ̧  

 ̧ I2SMSB justifiedһ PCM A/B 

 ̧ DMA һ  

 

16.3  

16.3.1  

I2S ControlBit[25:24] I2S һMSB justifiedһPCM A

һ PCM BӇ I2S Control Bit[22] ԍ
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I2S ControlBit[5:4] һ 8bitһ16bitһ24bitһ32bitԍ 

 

16.3.2  

I2S ControlBit[17:16] Ӈ

I2S_IMASK Bit[9:8] ԍ һ

һ һ һ I2S_INT_FLAG Bit[9:8]

1ԍ 

 

16.3.3  

FIFO һ һ

һ ԍI2S ( ) 8 FIFO

һ Ԋ Ԋ һ ԍ

I2S ControlBit[14:12]Bit[11:9]RXFIFOTXFIFOtrigger levelһ

ԍFIFOtrigger levelһ DMAһ

TXFIFO RXFIFO ԍ 

 

16.4  I2S/PCM  

  4 һ I2SһMSB JustifiedһPCM-A,PCM-B. 0x00[25ҹ

24] ԍ Fig1Fig4. 
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Fig1. I2S Bus Timing DiagramӰPCM=0һFormat=0ӱ  

 

 

 

Fig2. MSB Justified Timing DiagramӰPCM=0һFormat=1ӱ 

 

Fig3. PCM A Audio DiagramӰPCM=1һFormat=0ӱ 
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Fig4. PCM B Audio DiagramӰPCM=1һFormat=1ӱ 

 

16.5  FIFO  
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Fig 5. FIFO 

I2S 2 8x32bit FIFOһ TX FIFOһ RX FIFOԍ 

FIFO ԍ 8bit һFIFO word

4 sample ԍ 8bit һ FIFOһ

byte һ byte ԍ word 2 sample

ԍ 16bit һ word 2 sampleһ 16bit һ word

sampleһ 16 һ 16 ԍ24bit32bit word

sample һ 5 ԍ 
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16.6  I2S  

I2S  0x40000718

160MHzһ MCLK һ MCLKBCLK ԍ 

 

0x40000718[0] 160MHz I2S 

ԍ һI2S IO- I2S_M_EXTCLK(PA_5,Option 4)

ԍ 

 

0x40000718[1] MCLK ԍ[7:2] MCLK ԍ ҹ 

F_mclk=F_I2SCLK/MCLKDIV 

F_mclk MCLK Ӈ 

F_I2SCLK I2S ԍ һ F_I2SCLK =160MHzӇ һ

F_I2SCLK Ӈ 

MCLKDIV 0x40000718[7:2] ԍ MCLKDIV>=2; 

 

0x40000718 [17:8] BLCK ԍ ҹ 

F_BCLK=F_I2SCLK/BCLKDIV 

F_BCLK BCLK Ӈ 

F_I2SCLKI2S ԍ һ F_I2SCLK =160MHzӇ һ

F_I2SCLK Ӈ 

BCLKDIV ԍ ԍ ҹ 

BCLKDIV=round (F_I2SCLK/(Fs*W*F)) 
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Fs I2S һ 192KHzӇ 

W һ8/16/24/32 bit Ӈ 

F / ԍ F=1һ F=2Ӈ 

ԍ 

 

BCLKDIV ҹ 

һ 128KHz һ24bit һ BCLKDIV 

ҹ 

BCLKDIV=round(160*10e6/128*10e3*24*2)=10ԃd26Ӈ 

 

 

ҹ 

0x18 I2S_Clk_Ctrl [0] RW EXTAL_EN 

External clock select 

Select whether use External or Internal 

clock for I2S block 

0=internal clk 

1=external clk 

Note: When External clock is enabled, 

the external clk must be 2*N*256 fs, 

where fs is sample frequency and N 

must be integer. 

1ԃb0 
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[1] RW MCLKEN 

MCLK enable 

0=MCLK disabled 

1=MCLK enabled 

1ԃb0 

[7:2] RW MCLKDIV 

MCLK divider 

If external clock is selected, this divider 

is used to produce proper MCLK 

frequency. 

F_mclk=F_I2SCLK/MCLKDIV 

Where MCLKDIV >=2 

F_mclk=F_I2SCLK when MCLKDIV=0 

Where F_I2SCLK is external clk.  

Note: F_mclk should be configured as 

256 * fs where fs is sample frequency. 

6ԃd0 

[17:8] RW BCLKDIV 

BCLK divider 

F_BCLK=F_I2SCLK/BCLKDIV 

Note: When EXTAL_EN is not selected, 

Internal PLL is used and  

F_I2SCLK =160MHz 

10ԃd0 
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When WXTAL_EN is enabled, 

F_I2SCLK = External crystal frequency 

BCLKDIV=round (F_I2SCLK/(Fs*W*F)) 

Where Fs is sample frequency of audio 

data and W is word width.  

F=2 when data is stereo and 

F=1 when data is mono. 

For example, if internal PLL is used and 

the data width is 24bit, Format is stereo 

format, sample frequency is 128KHz. 

Then the BCLKDIV should be configured 

as (160*10e6/128*10e3*24*2) =10ԃd26 

[31:18] RO RSV 14ԃd0 

 

16.7  ҹ 

16.7.1 ҹ 

һI2S ԍ

һ һ MCU һ Ӈ
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ԍ 

 

16.7.2  

һ һ 0Ӈ 

 

16.7.3  

/ һ һ /  FIFO Ӱ FIFO

һ FIFO ӱһ / FIFOunderflow/overflowԍ

0x08 ԍ 

 

16.7.4 FIFO  

0x10 CPU I2S / FIFO ԍ CPU FIFO

ԍ FIFO word byte ԍ 
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16.8   

16.8.1  

1. , SDO, BCLK, LRCLK 

2. Section 2.4 0x40000718һ Ӈ 

3. I2S 0x00һ master modeһ һ һ һ

һ -txenԍ 

4. 0x4һ Ӈ 

5. DMA һ DMA һ һ ԍ I2S

0x0 DMAһ FIFOԍ FIFO DMA

ԍ 

6. FIFO- 0x10 һ 0x0[0], FIFO

I2S ԍ 

7. FIFO һ DMA һ TXTHIFԍ 

8. FIFO һTXDONE һ һTXUDIF һ

CPU һ ԍ 

                                            

16.8.2  

1. , SDI, BCLK, LRCLK 

2. I2S 0x00һ slave mode һ һ һ

һ -rxen ԍ 

3. 0x4һ Ӈ 

4. DMA һ DMA һ һ ԍ I2S
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0x0 DMAһ FIFO ԍ DMA

ԍ 

5. 0x0[0], BCLKLRCLK SDI FIFO

ԍ FIFO һ DMA һ RXTHIF

ԍ CPU RXENRXDONE ԍCPU 0x10 FIFO

һ word byte ԍ FIFO ԍ 

 

16.8.3  

1. һSDI , SCLK, LRCLK 

2. Section 2.4 0x40000718һ Ӈ 

3. I2S 0x00һ master modeһ һ һ һ

һ rxen ԍ 

4. 0x4һ Ӈ 

5. DMA һ DMA һ һ ԍ I2S

0x0 DMAһ FIFO ԍ DMA

ԍ 

6. 0x0[0], BCLKLRCLKһ SDI FIFOԍ

FIFO һ DMA һ RXTHIF ԍ

CPU RXENRXDONE ԍCPU 0x10 FIFO һ

word byte ԍ FIFO ԍ 

7.  i2s ԍ 
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16.8.4  

1. , SDO, BCLK, LRCLK 

2. I2S 0x00һ slave modeһ һ һ һ

һ txenԍ 

3. 0x4һ Ӈ 

4. DMA һ DMA һ һ ԍ I2S

0x0 DMAһ FIFOԍ FIFO DMA

ԍ 

5. FIFO- 0x10 һ 0x0[0], BCLK

LRCLKһ FIFO SDOԍ 

6. FIFO һ DMA һ TXTHIFԍ 

7. FIFO һTXDONE һ һTXUDIF һ

CPU һ ԍ 

 

16.8.5  

1. ,SDI, SDO, BCLK, LRCLK 

2. masterһ ԍ 

3. I2S 0x00һ Ӱ / ӱһ һ һ һ

һ txen rxen ԍ 

4. 0x4һ Ӈ 

5. DMA һ DMA һ һ ԍ I2S

0x0 DMAһ FIFOԍ FIFO DMA

ԍ 
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6. FIFO- 0x10  

7. masterһ 0x0[0], BCLKLRCLKһ FIFO

SDO һ SDI FIFOԍ 

8. slaveһ BCLKLRCLKһ FIFO

SDOһ SDI FIFOԍ 

9. FIFO һ DMA һ TXTHIFԍ 

10. FIFO һ DMA һ RXTHIFԍ 

11. TXFIFO һTXDONE һ һTXUDIF һ

CPU һ ԍ 

12. CPU RXENRXDONE ԍCPU 0x10 FIFO

һ word byte ԍ FIFO ԍ 

 

16.9  

16.9.1  

 130 I2S  

      

0X0000  I2S Control RW/RO I2S һ Ӈ 0X0000_4800 

0X0004  I2S_IMASK RW I2S  0X0000_03FF 

0X0008  I2S_INT_FLAG 

RW/RO һ

 

0X0000_0000 

0X000c  I2S_STATUS 

RO I2S FIFO

 

0X0000_0000 
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0X0010  I2S_TX WO  0X0000_0000 

0X0014  I2S_RX RO  0X0000_0000 

 

16.9.2  

 131 I2S  

    

[31:29] RO RSV 7ԃh0 

[28] RW  

0 = master  

1 = slave  

1ԃb0 

[27] RW  

1 =  

0 =  

1ԃb0 

[26] RW һ 1 һ

(RXDONE) 

1ԃh0 

[25:24] RW FORMAT 

 

2ԃb00ҹI2S  

2ԃb01ҹMSB Justified  

2ԃb10ҹPCM A  

2ԃb11ҹPCM B  

2ԃb0 

[23] RW RXLCH 1ԃb0 
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1ԃb0ҹ   

1ԃb1ҹ   

ҹ MONO_STEREO һ  

[22] RW MONO_STEREO 

 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[21] RW RXDMAEN 

DMA  

1ԃb0ҹ DMA  

1ԃb1ҹ DMA  

ҹ DMA RXFIFO RXTHһ

I2S DMA RXFIFO DMA ԍ 

1ԃb0 

[20] RW TXDMAEN 

DMA  

1ԃb0ҹ DMA  

1ԃb1ҹ DMA  

ҹ DMA TXFIFO TXTHһI2S

DMA TXFIFO DMA ԍ 

1ԃb0 

[19] WO RXCLR 

RXFIFO 

1ԃb0 
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1ԃb0ҹ  

1ԃb1ҹ RXFIFO 

ҹ 1 RXFIFOһ ԍ 0 

[18] WO TXCLR 

TXFIFO 

1ԃb0ҹ  

1ԃb1ҹ TXFIFO 

ҹ 1 TXFIFOһ ԍ 0 

1ԃb0 

[17] RW LZCEN 

 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[16] RW RZCEN 

 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[15] RW Rx_clk_phase_sel 

 

1ԃb0ҹ  

I2S  

1ԃb1ҹ  

I2S  

1ԃb0 
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[14:12] RW RXTH 

RXFIFO 

3ԃb000ҹ 0  

3ԃb000ҹ 1  

ҝ 

3ԃb111ҹ 7  

ҹ RXFIFO RXTH һRXTHIF ԍ

RXDMA I2S  

3ԃh4 

[11:9] RW TXTH 

TXFIFO 

3ԃb000ҹ 0  

3ԃb000ҹ 1  

ҝ 

3ԃb111ҹ 7  

ҹ TXFIFO TXTH һTXTHIF ԍ

TXDMA I2S  

3ԃh4 

[8] RW Tx_clk_phase_sel 

 

1ԃb0ҹ  

I2S  

1ԃb1ҹ  

I2S  

1ԃb0 
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[7:6] RW RSV 2ԃh0 

[5:4] RW WDWIDTH 

 

2ԃb00ҹ 8 bit 

2ԃb01ҹ 16 bit 

2ԃb10ҹ 24 bit 

2ԃb11ҹ 32 bit 

2ԃb0 

[3] RW MUTE 

 

1ԃb0ҹ һ  

1ԃb1ҹ 0һ  

1ԃb0 

[2] RW RXEN 

 

1ԃb0ҹ I2S   

1ԃb1ҹ I2S  

1ԃb0 

[1] RW TXEN 

 

1ԃb0ҹ I2S   

1ԃb1ҹ I2S  

1ԃb0 

[0] RW I2SEN 

I2S  

1ԃb0ҹ  

1ԃb0 
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1ԃb1ҹ  

 

16.9.3  

 132 I2S  

    

[31:10] RO RSV 22ԃh0 

[9] RW LZCIMASK 

 

1ԃb0ҹ  

1ԃb1ҹ  

һ һ  

1ԃb1 

[8] RW RZCIMASK 

 

1ԃb0ҹ  

1ԃb1ҹ  

һ һ  

1ԃb1 

[7] RW TXDONEMASK 

 

1ԃb0ҹ  

1ԃb1ҹ  

һ TXFIFO һ  

1ԃb1 

[6] RW TXTHIMASK 1ԃb1 
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TXFIFO  

1ԃb0ҹ  

1ԃb1ҹ  

һ TXFIFO TXTHһ  

[5] RW TXOVIMASK 

TXFIFO  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ һTXFIFOһCPU TXFIFO һTXOVIF

 

1ԃb1 

[4] RW TXUDIMASK 

TXFIFO  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ TXFIFO һ TXUDIF1 һ  

1ԃb1 

[3] RW RXDONEMASK 

 

1ԃb0ҹ  

1ԃb1ҹ  

һ һ  

1ԃb1 

[2] RW RXTHIMASK 

RXFIFO  

1ԃb1 
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1ԃb0ҹ  

1ԃb1ҹ  

RXFIFO һ RXFIFO һ

RX  

[1] RW RXOVIMASK 

RXFIFO  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ RXFIFO һ TXOVIF1 һ  

1ԃb1 

[0] RW RXUDIMASK 

RXFIFO  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ RXFIFO һ TXUDIF1 һ  

1ԃb1 

 

16.9.4  

 133 I2S  

    

[31:13] RO RSV 19ԃh0 

[12] RO TXIF 

I2S  

1ԃb0ҹ I2S  

1ԃb0 
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1ԃb1ҹI2S  

[11] RO RXIF 

I2S  

1ԃb0ҹ I2S  

1ԃb1ҹI2S  

1ԃb0 

[10] RO I2SIF 

I2S  

1ԃb0ҹ I2S  

1ԃb1ҹI2S  

ҹ RX TX һ  

1ԃb0 

[9] RW LZCIF 

 

ԍ 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ 1  

1ԃb0 

[8] RW RZCIF 

 

ԍ 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ 1  

1ԃb0 
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[7] RW TXDONEIF 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ 1  

1ԃb0 

[6] RO TXTHIF 

RXFIFO  

1ԃb0ҹTXFIFO  

1ԃb1ҹTXFIFO . 

ҹ TXFIFO (TXCNT) TXTH һ

1һ TXFIFO TXCNT TXTH һ

0ԍ 

1ԃb0 

[5] RW TXOVIF 

TXFIFO  

1ԃb0ҹTXFIFO  

1ԃb1ҹTXFIFO  

ҹ 1   

1ԃb0 

[4] RW TXUDIF 

TXFIFO  

1ԃb0ҹTXFIFO  

1ԃb1ҹTXFIFO  

ҹ 1   

1ԃb0 
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[3] RW RXDONEIF 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ 1  

1ԃb0 

[2] RO RXTHIF 

RXFIFO  

1ԃb0ҹRXFIFO  

1ԃb1ҹRXFIFO . 

ҹ RXFIFO RXTH һ 1һ

RXFIFO RXCNT RXTH һ 0ԍ 

1ԃb0 

[1] RW RXOVIF 

RXFIFO  

1ԃb0ҹRXFIFO  

1ԃb1ҹRXFIFO  

ҹ 1  

1ԃb0 

[0] RW RXUDIF 

RXFIFO  

1ԃb0ҹRXFIFO  

1ԃb1ҹRXFIFO  

ҹ 1   

1ԃb0 
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16.9.5  

 134 I2S  

    

[31:10] RO RSV 22ԃh0 

[9:8] RO VALIDBYTE 

ԍ 

2ԃb00ҹ һRXFIFO  

2ԃb01ҹ һRXFIFO1  

2ԃb10ҹ һRXFIFO2  

2ԃb11ҹ һRXFIFO3  

2ԃh0 

[7:4] RO TXCNT 

TXFIFO ԍ 

4ԃb0000ҹ  

4ԃb0001ҹ 1  

ҝ 

4ԃb1000ҹ 8  

4ԃh0 

[3:0] RO RXCNT 

RXFIFO ԍ 

4ԃb0000ҹ  

4ԃb0001ҹ 1  

ҝ 

4ԃb1000ҹ 8  

4ԃh0 
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16.9.6  

 135 I2S  

    

[31:0] WO TXFIFO 

I2S 8 FIFO ԍ TXFIFO һ

TXFIFO ԍI2S TXFIFO ԍ 

32ԃh0 

 

16.9.7  

 136 I2S  

    

[31:0] RO RXFIFO 

I2S 8 FIFO ԍ RXFIFO

һRXFIFO ԍ 

32ԃh0 
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17 UART  

17.1  

UART һ ԍ һ ԍ  

 

W800 6 UARTһ һ 2Mbps

ԍW800 UART DMA һ ԍ 

17.2  

 ̧ APB һ  

 ̧  

 ̧ DMA Byte һ 32-byte FIFO 

 ̧ һ 2Mbps 

 ̧ 5-8bit һ parity  

 ̧ 1 2 stop  

 ̧ RTS/CTS 

 ̧ Break  

 ̧ Overrunһparity errorһframe errorһrx break frame 

 

17.3  

17.3.1 UART  

һ ԍW800

BAUD_RATE_CTRL ԍ

https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E6%80%BB%E7%BA%BF
https://baike.baidu.com/item/%E5%BC%82%E6%AD%A5%E9%80%9A%E4%BF%A1
https://baike.baidu.com/item/%E5%85%A8%E5%8F%8C%E5%B7%A5%E4%BC%A0%E8%BE%93
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BAUD_RATE_CTRL[15:0]ubdivһBAUD_RATE_CTRL[19:16]ubdiv_fracһ

baudrateһ ҹ 

ubdiv = apbclk / (16 * baudrate) ɣ 1     //  

ubdiv_frac = (apbclk % (baudrate * 16)) / baudrate  //    

APB 40MHzһ 19200bpsҹ 

ubdiv = 40000000 / (16 * 19200) ɣ 1 = 129 

ubdiv_frac = (40000000 % (19200* 16)) / 19200 = 3 

APB 40MHzһ 19200bps һ ҹ

BAUD_RATE _CTRL = (3<<16) | 129 = 0x0003_0081ԍ 

 

17.3.2 UART  

 ̧  

W800 UART 5bitԊ6bitԊ7bitԊ8bit ԍ ҹ 

 

 28 UART  

 

UART 1bit һ1bit һ һ

W800 5bitԊ6bitԊ7bitԊ8bit 4 һ ԍ 

 

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

8bit 

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6

7bit 
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 ̧  

W800 UART 1bit 2bit һ һ ҹ 

 

 29 UART  

 ̧  

һW800 Ԋ ԍ 

 

ҹ 1 һ 0һ 1

һ 1ԍ 1ԍ 

 

ҹ 1 һ 1һ 1

һ 0ԍ 1ԍ 

 

 30 UART  

 

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

1bit Ẩ ᵣ

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

2bit Ẩ ᵣ

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

8bit +

odd
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17.3.3 UART  

W800 UARTRTS/CTS ԍ UART fifo

һRTSCTS һ ҹ 

 

 31 UART  

W800 AUTO_FLOW_CTRL ԍ AUTO_FLOW_CTRL[0]1

һW800 AUTO_FLOW_CTRL[4:2]rxfifo һ һ

RTS һ W800 һ RTS һ W800

ԍ AUTO_FLOW_CTRL[0]0 һ AUTO_FLOW_CTRL[1]RTS ԍ 

 

W800 һ CTS һ FIFO_STATUS[12]CTS һ

ԍ 

 

17.3.4 UART DMA 

W800 UART DMA һDMA UART DMA_CTRL

UARTDMA ԍ UART_FIFO_CTRLtxfifoԊrxfifo

DMA ԍ 

 

W 800 Ὶל  

TX 

RX 

CTS 

RTS 

RX 

TX 

RTS 

CTS 

GND GND 
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DMA TX_DATA_WINDOW  RX_DATA_WIDNOWһ DMA

DMA ԍ 

 

ҹUART DMA Byteһ half_wordword ԍ 

 

17.3.5 UART  

UART һ fifoһfifo һCTS һ UART һ

INT_MASK ԍ 

 

UART һ INT_SRC һ ԍ 1 0ԍ 

 

17.4  

17.4.1  

 137 UART  

      

0X0000  UART_LINE_CTRL RW uart  0X0000_000B 

0X0004  AUTO_FLOW_CTRL RW uart rts/cts 0X0000_0014 

0X0008 DMA  DMA_CTRL RW uart dma  0X0000_0024 

0X000C FIFO  UART_FIFO_CTRL RW  uart fifo 0X0000_0014 

0X0010  BAUD_RATE_CTRL RW uart  0X0003_0081 

0X0014  INT_MASK RW uart  0X0000_01FF 

0X0018  INT_SRC RW uart  0X0000_0000 
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0X001C FIFO  FIFO_STATUS RW fifoһcts  0X0000_1000 

0X0020 TX  TX_DATA_WINDOW WO  0X0000_0000 

0X0024      

0X0028      

0X002C      

0X0030 RX  RX_DATA_WINDOW RO  0X0000_0000 

0X0034      

0X0038      

0X003C      

 

17.4.2  

 138 UART  

    

[31: 8]    

[7] RW 

uart_rx_enable 

һ  

1ԃb0 

[6] RW 

uart_tx_enable 

һ ԍ 

1ԃb0 

[5] RW 

send break enable 

break ԍUart break һ

0ԍ 

1ԃb0 

[4] RW parity 1ԃb0 
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1ԃb0ҹ  

1ԃb1ҹ  

[3] RW 

parity en 

һ  

1ԃb1 

[2] RW 

stop bit 

1ԃb0ҹ1  

1ԃb1ҹ2  

1ԃb0 

[1 : 0] RW 

uart ԍ 

2ԃh0ҹ5bit 

2ԃh1ҹ6bit 

2ԃh2ҹ7bit 

2ԃh3ҹ8bit 

2ԃh3 

 

 

17.4.3  

 139 UART  

    

[31: 5]    

[4 : 2] RW 

RTS trigger level 

afc_enableһ RTS ԍ 

3ԃh0ҹrxfifo4  

3ԃh1ҹrxfifo8  

3ԃh5 
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3ԃh2ҹrxfifo12  

3ԃh3ҹrxfifo16  

3ԃh4ҹrxfifo20  

3ԃh5ҹrxfifo24  

3ԃh6ҹrxfifo28  

3ԃh7ҹrxfifo31  

[1] RW 

RTS set 

AFC_enableһ ԍ

AFC_enableһ ԍ 

1ԃb0 

[0] RW 

afc enable 

1ԃb1ҹ һ rts rts_trigger_levelԍ 

1ԃb0 

 

17.4.4 DMA  

 140 UART DMA  

    

[31: 8]    

[7 : 3] RW 

rxfifo timeout num 

rxfifo rxfifo_trigger_levelһ N һ

һ rxfifo timeoutԍ 

һ һ 1

 

5ԃh04 

[2] RW rxfifo timeout en 1ԃb1 
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rxfifo  

[1] RW 

rx dma enable 

DMA һ ԍ 

0ҹ ԍ 

1ԃb0 

[0] RW 

tx dma enable 

DMA һ ԍ 

0ҹ ԍ 

1ԃb0 

 

17.4.5 FIFO  

 141 UART FIFO  

    

[31: 6]    

[5 : 4] RW 

rxfifo trigger level 

rxfifo һ һ rxdma reqԍ 

2ԃh0ҹ1byte 

2ԃh1ҹ4byte 

2ԃh2ҹ8byte 

2ԃh3ҹ16byte 

2ԃh1 

[3 : 2] RW 

txfifo trigger level 

txfifo һ һ txdma reqԍ 

2ԃh0ҹempty 

2ԃh1ҹ4byte 

2ԃh1 
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2ԃh2ҹ8byte 

2ԃh3ҹ16byte 

[1] RW 

rxfifo reset 

rxfifoһ rxfifo  

1ԃb0 

[0] RW 

txfifo reset 

txfifoһ txfifo  

1ԃb0 

 

17.4.6  

 142 UART  

    

[31:20]    

[19:16] RW 

ubdiv_frac 

16 ԍ frac×16ԍ 

Ӱ 2.3.2һ ӱ 

4ԃh3 

[15: 0] RW 

ubdiv 

16 1ԍ 

40MHzһ 19200ԍ 

Ӱ 2.3.2һ ӱ 

16ԃh81 

 

17.4.7  

 143 UART  
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[31: 9]    

[8] RW overrun error int maskһ rxfifo һ ԍ 1ԃb1 

[7] RW parity error int maskһ һ ԍ 1ԃb1 

[6] RW frame error int maskһ һ ԍ 1ԃb1 

[5] RW break detect int maskһbreak һ ԍ 1ԃb1 

[4] RW cts changed indicate maskһCTS һ ԍ 1ԃb1 

[3] RW rxfifo data timeout int maskһrxfifo һ ԍ 1ԃb1 

[2] RW rxfifo trigger level int maskһrxfifo һ ԍ 1ԃb1 

[1] RW txfifo trigger level int maskһtxfifo һ ԍ 1ԃb1 

[0] RW txfifo empty int maskһtxfifo һ ԍ 1ԃb1 

 

17.4.8  

 144 UART  

    

[31: 9]    

[8] RW 

overrun error 

rxfifo ԍ 

1 0ԍ 

1ԃb0 

[7] RW 

parity error 

ԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 
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[6] RW 

frame error 

ԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 

[5] RW 

break detect 

breakԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 

[4] RW 

cts changed 

cts ԍ 

1 0ԍ 

1ԃb0 

[3] RW 

rxfifo data timeout 

rxfifo rxfifo trigger levelN һ

ԍ 

1 0ԍ 

1ԃb0 

[2] RW 

rxfifo trigger level interrupt 

rxfifo rxfifo trigger level

һ ԍ 

rxfifo count ԍ 

1 0ԍ 

1ԃb0 

[1] RW 

txfifo trigger level interrupt 

txfifo txfifo trigger level

1ԃb0 
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һ ԍ 

1 0ԍ 

[0] RW 

tx fifo empty interrupt 

һ txfifoһ ԍ 

1 0ԍ 

1ԃb0 

 

17.4.9 FIFO  

 145 UART FIFO  

    

[31:13]    

[12] RW 

cts status 

cts  

1ԃb0 

[11: 6] RW 

rxfifo count 

rxfifo  

6ԃh0 

[5 : 0] RW 

txfifo count 

txfifo  

6ԃh0 

 

17.4.10TX  

 146 UART TX  

    

[31: 0] WO 

tx data window 

ԍ 

32ԃh0 
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ҹuart һ burst һ

һ 16-burst һ 16byteԍ /

16byteӰ4 ӱ / ԍ 

 

17.4.11RX  

 147 UART RX  

    

[31: 0] RO 

rx data window 

ԍ 

ҹuart һ burst һ

һ 16-burst һ 16byteԍ /

16byteӰ4 ӱ / ԍ 

32ԃh0 
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18 UART&7816   

18.1  

UART&7816 UART һ 7816 ԍ  

 

W800 1 UART&7816 (uart2)һ UART һ

һ 2Mbps ԍ 

 

W800 UART&7816 DMA һ ԍ 

 

18.2  

 ̧ APB һ UART 7816 Ӈ 

 ̧ Ӈ 

 ̧ DMA Byte һ 32-byte FIFOӇ 

 ̧ ҹ 

ü һ 2Mbps 

ü 5-8bit һ parity  

ü 1 2  

ü RTS/CTS 

ü Break  

ü Overrunһparity errorһframe errorһrx break frame 

 ̧ 7816 ҹ 

ü  ISO-7816-3 T=0.T=1  
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ü EVM2000 

ü guard timeӰ11 ETU-267 ETUӱ 

ü / һ  

ü /  

ü 0.51.5stop  

 

18.3 UART  

16 UART  

 

18.4 7816  

18.4.1 7816  

ISO7816 һ Ԋ Ԋ Ԋ

Ԋ ԍ 

W800 ISO 7816 -3 һ T0 T1 ԍ W800 7816

һ һ ԍ

һ ISO7816-4 ԍ 

 

18.4.2 7816  

W800 һ ԍ

һ RSTԊVCCԊGND һRST GPIO һ

ԍVCC 3.3Vһ GPIO VCC ԍ 
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 32 7816  

18.4.3 7816  

7816 ҹ 

 ̧ һUART_LIN_CTRL[24]1һ 7816 Ӈ 

 ̧ 7816 MSB LSB һUART_LIN_CTRL[3]1һ UART_LIN_CTRL[3]

7816 MSB (bit7 )һ LSB (bit0 )Ӈ 

 ̧ һUART_LIN_CTRL[2]0.5 1.5 Ӈ 

 ̧ һUART_LIN_CTRL[8]T0 T1 Ӈ 

 ̧ һ WAIT_TIME һ

ԍ 

 

18.4.4 7816  

CLK һ BAUD_RATE_CTRL[21:16]һ

ҹ 

ÃÌËͅÄÉÖ 
ὪὧὰὯᾥὴὦ

ς ὪίᾧὧὰὯ
ρ 

fsc_clkҹ CLKӇ 

W 800  

GPIO 

GPIO 

IC _ CLK 

IC _ IO 

GND 

VCC 

RST 

CLK 

I /  O 

GND 

VCC _ CTRL 
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fclk_apbҹ APB Ӈ 

clk_divҹ BAUD_RATE_CTRL[21:16] 

clk_div һ һ һC

һC ҹ 

clk_div = (fclk_apb + fsc_clk)/(2 * fsc_clk) - 1; 

18.4.5 7816   

ETUһ ԍETU

BAUD_RATE_CTRL[15: 0]һ ҹ 

ρÅÔÕ 
Ὂ

Ὀ

ρ

Ὢ
 

fҹ CLKӇ 

F D ԍ 

BAUD_RATE_CTRL[15: 0] ubdiv F/Dһ ETU

ԍ һ ubdiv = F/DԍF D ԍ 

 

 148 7816  

Ӱ ISO_IEC_FDIS_7816-3_(E).PDFӱ 
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18.4.6 7816  

 

 33 7816  

ԍCLKIO һ GPIO ԍVCC

CLKIO 7816 7816 ԍ RST һ

ԍ ҹ 

 ̧ I/OԊCLKԊRST GPIO Ӈ 

 ̧ 7816T=0 Ӈ 

 ̧ GPIO VCC Ӈ 

 ̧ I/OԊCLK7816 һ 7816 Ӈ 

 ̧ 7816 Ӈ 

 ̧ RST һ ATR һ 40000 ATR һ һ

ԍ 
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18.4.7 7816  

 

 34 7816  

һ һ һ RST 400 ԍ ҹ 

 ̧ VCC Ӈ 

 ̧ RST 400 Ӈ 

 ̧ RST һ ATR һ 40000 ATR һ һ

ԍ 

 

18.4.8 7816  

 

 35 7816  
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һRST CLKIO IO һ VCC ,

ҹ 

 ̧ VCC Ӈ 

 ̧ RST Ӈ 

 ̧ CLKIO GPIO һ Ӈ 

 ̧ GPIO VCC Ӈ 

 

18.4.9 7816  

7816 W800 һ һ һ

ISO7816-3 ԍ  

 

 36 7816  

 

18.4.10UART&7816 DMA 

W800 UART&7816DMA һDMA UART&7816

DMA_CTRL UARTDMA ԍ UART_FIFO_CTRLtxfifoԊrxfifo

DMA ԍ 

 

DMA TX_DATA_WINDOW  RX_DATA_WIDNOWһ DMA
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DMA ԍ 

 

ҹUART&7816 DMA Byteһ half_wordword ԍ 

 

18.4.11UART&7816 

UART&7816 һ fifoһfifo һCTS һ

UART&7816һ INT_MASK ԍ 

 

UART&7816 һ INT_SRC һ ԍ 1

0ԍ 

18.5  

18.5.1  

 149 UART&7816  

      

0X0000  UART_LINE_CTRL 

RW uart&7816

 

0X0033_520B 

0X0004  AUTO_FLOW_CTRL RW uart rts/cts 0X0000_0014 

0X0008 DMA  DMA_CTRL RW uart&7816 dma  0X0000_0024 

0X000C FIFO  UART_FIFO_CTRL RW  uart&7816 fifo 0X0000_0014 

0X0010  BAUD_RATE_CTRL RW uart Ԋ7816  0X0003_0082 

0X0014  INT_MASK 

RW uart&7816

 

0X0000_03FF 
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0X0018  INT_SRC RW uart&7816  0X0000_0000 

0X001C FIFO  FIFO_STATUS RW fifoһcts  0X0000_0000 

0X0020 TX  TX_DATA_WINDOW WO  0X0000_0000 

0X0024      

0X0028      

0X002C      

0X0030 RX  RX_DATA_WINDOW RO  0X0000_0000 

0X0034      

0X0038      

0X003C      

0X0040 7816  GUARD_TIME RW 7816  0X0000_0000 

0X0044 7816  WAIT_TIME RW 7816  0X0007_8000 

 

18.5.2  

 150 UART&7816  

    

[31:25]    

[24] RW 

sc_mode 

1ԃb0ҹuart  

1ԃb1ҹ7816  

1ԃb0 

[23] RW 

7816T0 rx_retrans_en 

1ԃb0ҹRx  

1ԃb0 
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1ԃb1ҹRx  

[22:20] RW 7816T0 rx_retrans_cnt 3ԃh3 

[19] RW 

7816T0  tx_retrans_en 

1ԃb0ҹTx  

1ԃb1ҹTx  

1ԃb0 

[18:16] RW 

7816T0 tx_retrans_cnt 

tx  

3ԃh3 

[15:11] RW 

7816 MIN_BGTӰMin Block Guard Time ӱ 

Min Block Guard Timeҹ 10+stop( 2 )+ MIN_BGT 

Note:  

T=0ҹ

16 ETUԍ

15 ETU ԍ 

T=1ҹ

Ӱ һBGTӱ 22 ETUԍ

21 ETU ԍ 

5ԃha 

[10] RW 

7816  

1ԃb0ҹ һ  

1ԃb1ҹ  

1ԃb0 

[9] RW 

7816 parity  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb1 
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[8] RW 

7816 T0/T1 һ 

1ԃb0ҹT0  

1ԃb1ҹT1  

1ԃb0 

[7] RW 

uart_rx_enable 

uart/7816һ һ  

1ԃb0 

[6] RW 

uart_tx_enable 

uart/7816һ һ ԍ 

1ԃb0 

[5] RW 

send break enable 

break ԍUart break һ

0ԍ 

1ԃb0 

[4] RW 

parity (UART ) 

1ԃb0ҹ  

1ԃb1ҹ  

(7816 ) 

1ԃb0ҹLSBӰb0 bitӱ  

1ԃb1ҹMSBӰb7 bitӱ  

1ԃb0 

[3] RW parityһ (UART) 1ԃb1 

[2] RW 

stop bitӰUART ӱ 

1ԃb0ҹ1  

1ԃb1ҹ2  

stop bitӰ7816 ӱ 

1ԃb0ҹ0.5  

1ԃb0 
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1ԃb1ҹ1.5  

 

[1 : 0] RW 

uart ӰUART ӱ 

2ԃh0ҹ5bit 

2ԃh1ҹ6bit 

2ԃh2ҹ7bit 

2ԃh3ҹ8bit 

2ԃh3 

 

18.5.3  

 151 UART&7816  

    

[31: 5]    

[4 : 2] RW 

RTS trigger levelӰUART ӱ 

afc_enableһ RTS ԍ 

3ԃh0ҹrxfifo4  

3ԃh1ҹrxfifo8  

3ԃh2ҹrxfifo12  

3ԃh3ҹrxfifo16  

3ԃh4ҹrxfifo20  

3ԃh5ҹrxfifo24  

3ԃh6ҹrxfifo28  

3ԃh7ҹrxfifo31  

3ԃh5 
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[1] RW 

RTS setӰUART ӱ 

AFC_enableһ ԍ

AFC_enableһ ԍ 

1ԃb0 

[0] RW 

afc enableӰUART ӱ 

rts rts_trigger_levelһ ԍ 

1ԃb0 

 

18.5.4 DMA  

 152 UART&7816 DMA 

    

[31: 8]    

[7 : 3] RW 

rxfifo timeout numӰUART ӱ 

rxfifo rxfifo_trigger_levelһ N һ

һ rxfifo timeoutԍ 

һ һ 1

 

5ԃh4 

[2] RW 

rxfifo timeout enӰUART&7816ӱ 

rxfifo һ  

1ԃb1 

[1] RW 

rx dma enableӰUART&7816ӱ 

DMA һ ԍ 

0 ԍ 

1ԃb0 

[0] RW 

tx dma enableӰUART&7816ӱ 

DMA һ ԍ 

1ԃb0 
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0 ԍ 

 

18.5.5 FIFO  

  153 UART&7816 FIFO 

    

[31: 6]    

[5 : 4] RW 

rxfifo trigger level(UART&7816) 

rxfifo һ һ rxdma reqԍ 

2ԃh0ҹ1byte 

2ԃh1ҹ4byte 

2ԃh2ҹ8byte 

2ԃh3ҹ16byte 

2ԃh1 

[3 : 2] RW 

txfifo trigger level(UART&7816) 

txfifo һ һ txdma reqԍ 

2ԃh0ҹempty 

2ԃh1ҹ4byte 

2ԃh2ҹ8byte 

2ԃh3ҹ16byte 

2ԃh1 

[1] RW 

rxfifo reset(UART&7816) 

rxfifoһ rxfifo  

1ԃb0 

[0] RW 

txfifo reset(UART&7816) 

txfifoһ txfifo  

1ԃb0 
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18.5.6  

 154 UART&7816  

    

[31:20]    

[19:16] RW 

ubdiv_frac 

UART ҹ 

16 ԍ frac×16ԍ 

Ӱ ӱ 

7816 ҹ 

ubdiv_frac = (fclk_apb + fsc_clk)/(2 * fsc_clk) - 1; 

Ӱ 7816 ӱ 

4ԃh3 

[15: 0] RW 

ubdiv 

UART ҹ 

16 1ԍ 

40MHzһ 19200ԍ 

Ӱ ӱ 

7816 ҹ 

ubdiv=Fi/Di (FiԊDi ,edu ҹf_etuclk = 

fsc_clk/(ubdiv+1)) 

Ӱ 7816 ӱ 

16ԃh82 
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18.5.7  

 155 UART&7816  

    

[31:10]    

[9] RW 7816 error signalԍӰ7816 ӱ 1ԃb1 

[8] RW overrun error int maskһ rxfifo һ ԍӰUART&7816ӱ 1ԃb1 

[7] RW parity error int maskһ һ ԍӰUART&7816ӱ 1ԃb1 

[6] RW frame error int maskһ һ ԍӰUART ӱ 1ԃb1 

[5] RW break detect int maskһbreak һ ԍӰUART ӱ 1ԃb1 

[4] RW cts changed indicate maskһCTS һ ԍӰUART ӱ 1ԃb1 

[3] RW 

rxfifo data timeout int maskһrxfifo һ ԍӰUART&7816

ӱ 

1ԃb1 

[2] RW 

rxfifo trigger level int maskһrxfifo һ ԍӰUART&7816

ӱ 

1ԃb1 

[1] RW 

txfifo trigger level int maskһtxfifo һ ԍӰUART&7816

ӱ 

1ԃb1 

[0] RW txfifo empty int maskһtxfifo һ ԍӰUART&7816ӱ 1ԃb1 

 

18.5.8  

 156 UART&7816  

    

[31: 9]    
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[9] RW 7816 error signalԍ(7816)  

[8] RW 

overrun errorӰUART&7816ӱ 

rxfifo ԍ 

1 0ԍ 

1ԃb0 

[7] RW 

parity errorӰUART&7816ӱ 

ԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 

[6] RW 

frame errorӰUART ӱ 

ԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 

[5] RW 

break detectӰUART ӱ 

breakԍ 

DMA һ ԍ DMA ԍ 

1 0ԍ 

1ԃb0 

[4] RW 

cts changedӰUART ӱ 

cts ԍ 

1 0ԍ 

1ԃb0 

[3] RW 

rxfifo data timeoutӰUART&7816ӱ 

rxfifo rxfifo trigger levelN һ

ԍ 

1ԃb0 
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1 0ԍ 

[2] RW 

rxfifo trigger level interruptӰUART&7816ӱ 

rxfifo rxfifo trigger level

һ ԍ 

rxfifo count ԍ 

1 0ԍ 

1ԃb0 

[1] RW 

txfifo trigger level interruptӰUART&7816ӱ 

txfifo txfifo trigger level

һ ԍ 

1 0ԍ 

1ԃb0 

[0] RW 

tx fifo empty interruptӰUART&7816ӱ 

һ txfifoһ ԍ 

1 0ԍ 

1ԃb0 

 

 

 

18.5.9 FIFO  

  157 UART&7816 FIFO 

    

[31:13]    

[12] RW 

cts statusӰUART ӱ 

cts  

1ԃb0 
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[11: 6] RW 

rxfifo countӰUART&7816ӱ 

rxfifo  

6ԃh0 

[5 : 0] RW 

txfifo countӰUART&7816ӱ 

txfifo  

6ԃh0 

 

18.5.10 TX  

 158 UART&7816 TX  

    

[31: 0] WO 

tx data windowӰUART&7816ӱ 

ԍ 

ҹuart һ burst һ

һ 16-burst һ 16byteԍ /

16byteӰ4 ӱ / ԍ 

32ԃh0 

 

18.5.11 RX  

 159 UART&7816 RX  

    

[31: 0] RO 

rx data windowӰUART&7816ӱ 

ԍ 

ҹuart һ burst һ

һ 16-burst һ 16byteԍ /

16byteӰ4 ӱ / ԍ 

32ԃh0 
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18.5.12 7816  

 160 7816  

    

[31: 8]    

[7 : 0] RW 

ex_gt_num 

7816 һguard time ҹ10+stop+ ex_gt_num 

8ԃh0 

 

 

18.5.13 7816  

 161 7816  

    

[31:24]    

[23: 0] RW 

wait timeӰ ETU ӱ 

7816 ҹ 

CWT BWT һ ԍ 

Ӱ T1 ҹBWT =Ӱ11 etu+ 2BWI*960*Fd/fscӱӱ 

24ԃh78000 
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19 Timer  

19.1  

32-bit һ ԍW800 6

ԍ һ ԍ 

19.2  

 ̧ 6  

 ̧ 32-bit  

 ̧ msԊus 

 ̧  

 ̧  

 ̧ Ӈ 

 

19.3  

6 һ һ6 ԍ 

 

us һ ԍ usԊms

ԍ 

 

32-bit һ ԍ һ  

һ һ һ ԍ 
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19.3.1  

һ һ ԍ

һ һ ԍ 

APB һ

ӰTMR_CONFIGӱһ һ һ һ һ һ ԍ

һ һ ԍ 

 

19.3.2  

һ һ һ

ԍ 

19.4  

19.4.1  

 162 Timer  

      

0X0000 us  TMR_CONFIG RW 

us һ

us һ

APB ӰMHzӱ

 

0X0000_0027 

0X0004  TMR_CSR RW  0X0631_8C63 

0X0008 1  TMR1_PRD RW Timer1  0X0000_0000 

0X000C 2  TMR2_PRD RW Timer2  0X0000_0000 

0X0010 3  TMR3_PRD RW Timer3  0X0000_0000 
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0X0014 4  TMR4_PRD RW Timer4  0X0000_0000 

0X0018 5  TMR5_PRD RW Timer5  0X0000_0000 

0X001C 6  TMR6_PRD RW Timer6  0X0000_0000 

0X0020 1  TMR1_CNT RO Timer1   0X0000_0000 

0X0024 2  TMR1_CNT RO Timer2   0X0000_0000 

0X0028 3  TMR1_CNT RO Timer3   0X0000_0000 

0X002C 4  TMR1_CNT RO Timer4   0X0000_0000 

0X0030 5  TMR1_CNT RO Timer5   0X0000_0000 

0X0034 6  TMR1_CNT RO Timer6   0X0000_0000 

 

19.4.2 us  

 163 Timerus  

    

[31: 7]    

[6 : 0] RW 

prescaleԍ 

ҹ 

apb_clk=40MHz 

prescale = 40 ɣ 1 = 8ԃd39 

7ԃh27 

 

19.4.3  

 164 Timer  
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[31:30] RW  2ԃh0 

[29:25] RW TMR6_CSRһ TMR1_CSR 5ԃh3 

[24:20] RW TMR5_CSRһ TMR1_CSR 5ԃh3 

[19:15] RW TMR4_CSRһ TMR1_CSR 5ԃh3 

[14:10] RW TMR3_CSRһ TMR1_CSR 5ԃh3 

[9 : 5] RW TMR2_CSRһ TMR1_CSR 5ԃh3 

[4 : 0] RW 

[4 : 0]TMR1_CSRһ ҹ  

[4]ҹ һ 1  

    1ԃb0ҹTimer Ӈ 

    1ԃb1ҹTimer Ӈ 

1ԃb0 

[3]ҹ  

    1ԃb0ҹ Ӈ 

    1ԃb1ҹ Ӈ 

1ԃb0 

[2]ҹ  

    1ԃb0ҹ Ӈ 

    1ԃb1ҹ  

1ԃb0 

[1]ҹ  

    1ԃb0ҹ Ӈ 

    1ԃb1ҹ һ Ӈ 

1ԃb1 

[0]ҹ  

    1ԃb0ҹ usӇ 

    1ԃb1ҹ msӇ 

1ԃb1 
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19.4.4 1  

 165 1  

    

[31: 0] RW 1  32ԃb0 

 

19.4.5 2  

 166 2  

    

[31: 0] RW 2  32ԃb0 

 

19.4.6 3  

 167 3  

    

[31: 0] RW 3  32ԃb0 

 

19.4.7 4  

 168 4  

    

[31: 0] RW 4  32ԃb0 
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19.4.8 5  

 169 5  

    

[31: 0] RW 5  32ԃb0 

 

19.4.9 6  

 170 6  

    

[31: 0] RW 6  32ԃb0 

 

19.4.10 1  

1  

    

[31: 0] RO 1 Ӈ 32ԃb0 

 

19.4.11 2  

2  

    

[31: 0] RO 2 Ӈ 32ԃb0 

 

19.4.12 3  

3  
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[31: 0] RO 3 Ӈ 32ԃb0 

 

 

 

19.4.13 4  

4  

    

[31: 0] RO 4 Ӈ 32ԃb0 

 

19.4.14 5  

5  

    

[31: 0] RO 5 Ӈ 32ԃb0 

 

19.4.15 6  

6  

    

[31: 0] RO 6 Ӈ 32ԃb0 
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20   

20.1  

PMU һ һ Ԋ

32K ԍ 

 

20.2  

 ̧  

 ̧  

 ̧  

 ̧ 32K RC  

 ̧ Ӈ 

 

20.3  

20.3.1  

PMU һ 40M һBandGapһ PLLһ һ

LDOԍ 

һPMU Ӈ 

һ Ӈ 

һ һ Ӈ 

/ ҹTimer һRTC WAKEUP

ԍ 
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20.3.2  

PMU 2 Ӈ 

Standby ҹ 

һ PMU һ Ӈ

15uA ԍ һ һ

Ӈ 

Sleepҹ 

һ DPLL һ һ

1mA Ӈ Ӈ Ӈ 

 

20.3.3  

PMU 3 һTimerһRTC IO ԍ 

 

Timer 

/ һ PMU Timer0һ ԍ һ

Timer0 һ Timerԍ

Ԃ1ԃ һ , Ӈ 

 

RTC  

/ һ PMU RTC һ ԍ һ

RTC һ RTC ԍ 0x14

Ԃ1ԃ һ , Ӈ 



 

301 

 

IO  

/ һPMU Wakeupһ IO һ

IO ԍPMU IO ԍ 0x14

Ԃ1ԃ һ , Ӈ 

 

20.3.4 Timer0  

 

AHB ԍ һ BIT

һ һ һ BIT0 ԍ 

 

20.3.5  

 

 

20.3.6 32K  

W800 32K RC PMU ԍ 

һ32K RC һ ԍ һ PMU

32K RC һ 32K һ ԍ 

 

1)  32K  

32K PS_CR bit31һ 32K RC 40M

32K ԍ һ һ 40M һbit3 0ԍ

һ bit31ԍ 
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2)  32K RC  

PS_CR bit20һ PS_CR bit2 1ԍ 

һ32K RC ԍ һ 40M

32K һ RTC һ ԍ 

 

 

20.4  

20.4.1  

 

 171 PMU  

      

0X0000 PMU  PS_CR 

RW 32K һ 32K

һ STANDBY 

0X0000_0002 

0X0004 PMU 0 TIMER0 

RW Ӱ ӱһ

 

0X0000_0000 

0X0008      

0X0014 PMU  INT_SRC RW PMU  0X0000_0000 

 

20.4.2 PMU  

 172 PMU  
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[31: 11 ]  RO  24ԃb0 

[10] 

RW 

ҹ 

0ҹ Ӈ 

1ҹ Ӈ 

Sleep Ӈ 

1ԃb0 

[9:6] 

RW 

ҹ 

ҹ128msӇ 

4ԃd01 

[5] 

RW 

DLDO_CORE  

1: ABG 

0: DBG 

1ԃb1 

[4] 

RW 

32K BYPASS 

һ 1 32K40M ԍ2ח 

1ԃb0 

[3] 

RW 

RC 32K Ӈ 

1ԃb0ҹ Ӈ 

1ԃb1ҹ Ӈ 

һ 0һ 1ԍ 

1ԃb0 

[2] 

RW 

 

0ҹ Ӈ 

1ҹ active io_wakeup һ

io_sleep_flag һ MCUԍ 

1ԃb0 

[1] 

RW 

Sleep һ ԍ 

1ԃb0ҹ  

1ԃb1 
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1ԃb1ҹ Sleep 

WAKEUP һ TIMER0/1 һ

һ Sleep Ӈ 

һ Sleep һ һ

0ԍ 

ҷWAKEUPҹTIMER0/TIMER1ҹRTC 

1ӱ WAKEUPһ Ӈ Sleep һWAKEUP

ԍ һ WAKEUPһ һ Sleep

ԍ 

2ӱ TIMER0һ ԍ 

WAKEUP һTIMER0 һ

һ Sleep ԍ 

3ӱ RTCһ  

WAKEUP һRTC һ һ Sleep

 

[0] 

RW 

STANDBY һ ԍ 

1ԃb0ҹ  

1ԃb1ҹ STANDBY 

WAKEUP һ TIMER0/1 һ

һ STANDBYӇ 

һ STANDBY һ

һ 0ԍ 

1ԃb0 
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ҷWAKEUPҹTIMER0/TIMER1ҹRTC 

4ӱ WAKEUPһ Ӈ STANDBYһWAKEUP

ԍ һ WAKEUPһ һ

STANDBYԍ 

5ӱ TIMER0һ ԍ 

WAKEUP һTIMER0 һ

һ STANDBYԍ 

6ӱ RTCһ  

WAKEUP һRTC һ һ

STANDBY 

 

 

20.4.3 PMU 0 

 173 PMU 0  

    

[31:17] RO  15ԃb0 

[16] 

RW 

Timer0  

1ԃb0ҹ ԍ 

1ԃb1ҹ Ӈ 

1ԃb0 

[15: 0] RW Timer0 һ :  16ԃb0 
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20.4.4 PMU  

 174 PMU  

    

[31: 9] R   

[8] RW ҹ 

1ԃb0ҹ  

1ԃb1ҹ һ 1  

1ԃb0 

[7] RO  1ԃb0 

[6] RO  1ԃb0 

[5] RW RTC ҹ 

1ԃb0ҹ  

1ԃb1ҹ һ 1  

1ԃb0 

[4] RW  1ԃb0 

[3] RW  1ԃb0 

[2] RW WAKEUP  

1ԃb0ҹ WAKEUP  

1ԃb1ҹ WAEKUP һ 1  

1ԃb0 

[1] RW  1ԃb0 

[0] RW Timer0 ҹ 

1ԃb0ҹ Timer0  

1ԃb1ҹ Timer0 һ 1  

1ԃb0 
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21  

21.1  

RTC PMU BCD / һ 32 Ԋ Ԋ Ԋ Ԋ Ԋ һ

ӰBCDӱһ 28Ԋ29Ӱ ӱԊ30Ԋ31 ԍ 

һRTC һ һ

RTC һ ԍ 

RTC ҹ40M 32K ԍ

Ӈ 32K ԍ RTC 40M һ

32K һ 32K ԍ

һ һRTC ԍ 

21.2  

 ̧  

 ̧  

 ̧  

 ̧  

 

21.3  

21.3.1  

RTC 1 Ԋ Ԋ Ԋ һ RTC 2 Ԋ һ

RTC 2 ԍ 

RTC һ RTC 1 Ԋ Ԋ Ԋ һ RTC
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2 Ԋ ԍ 

 

21.3.2  

RTC 1 Ԋ Ԋ Ԋ һ RTC 2 Ԋ һ

RTC 1 ԍ 

RTC RTC һ PMU RTC 1

ԍ 

һRTC ԍ 

 

21.4  

21.4.1  

 

RTC 2 32 һRTC PMU ԍ 

 175 RTC  

      

0X000C RTC 1 RTC_R1 RW RTC һ  0X0000_0000 

0X0010 RTC 2 RTC_R2 RW RTC һ  0X0000_0000 

 

21.4.2 RTC 1 

  176 RTC 1 

    

[31] RW RTC  1ԃb0 
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1ԃb0ҹ  

1ԃb1ҹ  

[30:29]    

[28:24] RW /  5ԃb0 

[23:21]    

[20:16] RW /  5ԃb0 

[15:14]    

[13: 8]    

[7 : 6]    

[5 : 0] RW /  6ԃb0 

 

21.4.3 RTC 2 

 177 RTC 2 

    

[31:17]    

[16] RW 

RTC  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[15]    

[14: 8] RW /  7ԃb0 

[7 : 4]    

[3 : 0] RW /  4ԃb0 
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22  

22.1  

Ԁ ԁ ԍ ԍ 

Ԁ ԁ һ һ

һ ԍ 

 

22.2  

 ̧  

 ̧  

 ̧  

 

22.3  

22.3.1  

WD_LDһ WDG_CTRLBIT01 һWDG

һ ԍ WD_CLRBIT0 һ ԍ 

WD_LD APB һAPB 160M ԍ 

 

22.3.2  

WD_LDһ Ӱ WDG_CTRLBIT1/BIT0ӱһWDG

һ һWDG һ WD_CLRBIT0 һ

ԍ 
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22.4  

22.4.1  

 

 178 WDG  

      

0X0000 WDG  WD_LD RW һ  0XFFFF_FFFF 

0X0004 WDG  WD_VAL RO  0XFFFF_FFFF 

0X0008 WDG  WD_CTRL RW  0X0000_0000 

0X000C WDG  WD_CLR WO  0X0000_0000 

0X0010 WDG  WD_SRC RO  0X0000_0000 

0X0014 WDG  WD_STATE RO  0X0000_0000 

 

22.4.2 WDG  

 179 WDG  

    

[31: 0] RW 

һ  

APB ԍ 

ҹ APB 40MHZһ 107s һ  

0FFFFFFFF/40000000 

32ԃhffff_ffff 
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22.4.3 WDG  

 180 WDG  

    

[31: 0] RO 

 

һ ԍ 

һ WD_LD WD_VAL  

32ԃhffff_ffff 

 

22.4.4 WDG  

 181 WDG  

    

[31: 2]   30ԃh0 

[1] RW 

 

1ԃb0ҹWDG һ  

1ԃb1ҹWDG һ  

1ԃb0 

[0] RW 

 

1ԃb0ҹ  

1ԃb1ҹ һ  

1ԃb0 

 

22.4.5 WDG  

 182 WDG  

    

[31: 1]   31ԃh0 
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[0] WO һ  1ԃb0 

 

22.4.6 WDG  

 183 WDG  

    

[31: 1]   31ԃh0 

[0] RO һ һ  1ԃb0 

 

22.4.7 WDG  

 184 WDG  

    

[31: 1]   31ԃh0 

[0] RO ԍ һ WD_SRC 1 1ԃb0 
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23 PWM  

23.1  

PWM ԍ һ

ԍPWM һ һ

ӰONӱһ ӰOFFӱԍ ӰONӱ ӰOFFӱ

ԍ һ

ԍ һ PWM ԍ 

 

23.2  

 ̧ 2 ӰPWM0 PWM4 ӱ 

 ̧ DMA ӇDMA  

 ̧ 5 PWM  

 ̧ 5 PWM  

 ̧ 5  

 ̧ PWM ҹ3Hz~160kHz 

 ̧ ҹ1/256һ ҹ8bit 

 ̧ 0 1 һ 2 3  

 ̧ 0 1 һ 2 3  

 ̧ 5  
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23.3  

23.3.1   

PWM һ PWM_CTL Bit24 0

һ PWM_CAP2CTL Bit1 4 ԍ

ԍ һ PWM_CAPDAT(

0 ) PWM_CAP2DAT(4 )ԍ 

 

23.3.2  DMA  

0 4 һ DMA һ

ԍ 

 

23.3.3   

PWM ԍ һ

һ PWM Ӈ һ һ

һ PWM ԍ 

 

23.3.4   

PWM һ һ Ӈ һ

Ӈ һ 1 4 0

Ӈ һ Ӈ

һ 256 Ӈ һ

һ ԍ 
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һ PWM ԍ 

 

23.4  

23.4.1 PWM  

 185 PWM  

      

0X0000 _01 PWM_CLKDIV01 RW 0 1  0X0000_0000 

0X0004 _23 PWM_CLKDIV23 RW 2 3  0X0000_0000 

0X0008  PWM_CTL RW  0X0000_0000 

0X000C  PWM_PERIOD RW 0 4  0X0000_0000 

0X0010  PWM_PNUM 

RW 0 4

 

0X0000_0000 

0X0014  PWM_CMPDAT 

RW 0 4

 

0X0000_0000 

0X0018  PWM_DTCTL 

RW 

 

0X0000_0000 

0X001C  PWM_INTEN RW  0X0000_0000 

0X0020  PWM_INTSTS RW  0X0000_0000 

0X0024 0  PWM_CAPDAT 

RO 0

 

0X0000_0000 

0X0028  PWM_BRKCTL RW  0X0000_0000 

0X002C _4 PWM_CH4_reg1 RW 4  0X0000_0000 
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0X0030 4 _1 PWM_CH4_reg2 RW 4  0X0000_0000 

0X0034 4  PWM_CAP2DAT 

RO 4

 

0X0000_0000 

0X0038 4 _2 PWM_CAP2CTL RW 4  0X0000_0000 

23.4.2 _01 

 186 PWM _01 

    

[31:16] RW CLKDIV1 

CH1   

 

ҹ (0~65535)һ һ 0 1ԍ 

16ԃh0 

[15:0] RW CLKDIV0 

CH0  

CH1 

16ԃh0 

 

23.4.3 _23 

 187 PWM _23 

    

[31:16] RW CLKDIV3 

CH3  

CH1 

16ԃh0 

[15:0] RW CLKDIV2 16ԃh0 
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CH2  

CH1 

 

23.4.4  

 188 PWM  

    

[31:27] RW CNTEN 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ һ CH4ԊCH3ԊCH2ԊCH1 CH0 

5ԃb0 

[26] --  1ԃb0 

[25] RW CAPINV 

 

1ԃb0ҹ  

1ԃb1ҹ һ  

1ԃb0 

[24] RW CPEN 

 

1ԃb0ҹCH0 һRCAPDATFCAPDAT Ӈ 

1ԃb1ҹCH0 һ PWM һ RCAPDATӰ

ӱ FCAPDATӰ ӱ 

1ԃb0 

[23:22] RW CNTTYPE3 2ԃb0 
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CH3  

2ԃb00ҹ Ӱ һ ӱ 

2ԃb01ҹ Ӱ һ PWM ӱ 

2ԃb10ҹ Ӱ PWM ӱ 

ҹ PWM һ һ

ԍ 

[21:20] RW CNTTYPE2 

CH2  

CH3 

2ԃb0 

[19:18] RW CNTTYPE1 

CH1  

CH3 

2ԃb0 

[17:16] RW CNTTYPE0 

CH0  

CH3 

2ԃb0 

[15:14] RW TWOSYNCEN 

2  

1ԃb0ҹ 2  

1ԃb1ҹ 2 һ 

PWM_CH0PWM_CH1 һ PWM_CH0ӇPWM_CH2

PWM_CH3 һ PWM_CH2 

15bitCH3 CH2 

2ԃb0 
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14bitCH1 CH0 

[13] --  1ԃb0 

[12] RW POEN 

PWM  

1ԃb0ҹPWM  

1ԃb1ҹPWM  

ҹ CH0 

1ԃb0 

[11:8] RW CNTMODE 

PWM  

1ԃb0ҹ  

1ԃb1ҹ  

ҹCNTMODE һPWM_CMPDATӇ һ

PW3ԊPW2ԊPW1 PW0 

4ԃh0 

[7] --  1ԃb0 

[6] RW ALLSYNCEN 

 

1ԃb0ҹ  

1ԃb1ҹ һPWM_CH0ԊPWM_CH1ԊPWM_CH2PWM_CH3

һ PWM_CH0 

1ԃb0 

[5:2] RW PINV 

PWM  

1ԃb0ҹPWM  

4ԃh0 
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1ԃb1ҹPWM  

ҹ һ PW3ԊPW2ԊPW1 PW0 

[1:0] RW OUTMODE 

 

1ԃb0ҹ  

1ԃb1ҹ  

BIT1 CH2 CH3 

BIT0 CH0 CH1 

2ԃb0 

 

23.4.5  

 189 PWM  

    

[31:24] RW PERIOD3 

CH3 ( ҹperiod 255) 

Ԁ Ӱ ӱԁҹ 

ü PERIOD һ ӰPERIOD + 1ӱ 

ü =ӰCMP+1ӱ/ӰPERIOD + 1ӱ 

ü CMP>=PERIODҹPWM  

ü CMP<PERIODҹPWM ӰPERIOD-CMPӱһ ӰCMP+1ӱ 

ü CMP=0ҹPWM PERIODһ 1Ӈ 

Ԁ ԁҹ 

ü PERIOD ҹ 2*ӰPERIOD+1ӱ 

8ԃh0 
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ü =(2*CMP+1ӱ/Ӱ2*ӰPERIOD+1ӱӱ 

ü CMP>PERIODҹPWM  

ü CMP<=PERIODҹPWM =2*ӰPERIOD-CMPӱ+1һ 

=Ӱ2*CMPӱ+1 

ü CMP=0ҹPWM 2*PERIOD+1һ 1ԍ 

ҹԀ ԁ һ 255ԍ 

һ ӰNӱ ӰPӱ һ

ҹ 40MHzһ f_divҹf_div = 40MHz/NһN

Ӱ16bitӱԍ f_outputҹf_output = f_div / PһP ԍ 

ҹ PWM һ һ

ԍ 

[23:16] RW PERIOD2 

CH2 ( ҹperiod 255) 

PERIOD3 

8ԃh0 

[15:8] RW PERIOD1 

CH1 ( ҹperiod 255) 

PERIOD3 

8ԃh0 

[7:0] RW PERIOD0 

CH0 ( ҹperiod 255) 

PERIOD3 

8ԃh0 
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23.4.6  

 190 PWM  

    

[31:24] RW PNUM3 

PWM3  

PWM3 PNUM3һ PWM PNUM3PWM һ

һ  

8ԃh0 

[23:16] RW PNUM2 

PWM2  

PNUM3 

8ԃh0 

[15:8] RW PNUM1 

PWM1  

PNUM3 

8ԃh0 

[7:0] RW PNUM0 

PWM0  

PNUM3 

8ԃh0 

 

23.4.7  

 191 PWM  

    

[31:24] RW CMP3 

PWM3  

8ԃh0 
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Ԁ Ӱ ӱԁҹ 

ü PERIOD һ ӰPERIOD + 1ӱ 

ü =ӰCMP+1ӱ/ӰPERIOD + 1ӱ 

ü CMP>=PERIODҹPWM  

ü CMP<PERIODҹPWM ӰPERIOD-CMPӱһ ӰCMP+1ӱ 

ü CMP=0ҹPWM PERIODһ 1Ӈ 

Ԁ ԁҹ 

ü PERIOD ҹ 2*ӰPERIOD+1ӱ 

ü =(2*CMP+1ӱ/2*ӰPERIOD+1ӱ 

ü CMP>PERIODҹPWM  

ü CMP<=PERIODҹPWM =2*ӰPERIOD-CMPӱ+1һ =Ӱ2*CMPӱ+1 

ü CMP=0ҹPWM 2*PERIOD+1һ 1ԍ 

һ ӰNӱ ӰPӱ һ ҹ

40MHzһ f_divҹf_div = 40MHz/NһN

Ӱ16bitӱԍ f_outputҹf_output = f_div / PһP ԍ 

ҹ PWM һ һ

ԍ 

[23:16] RW CMP2 

PWM2  

CMP3 

8ԃh0 

[15:8] RW CMP1 

PWM1  

8ԃh0 
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CMP3 

[7:0] RW CMP0 

PWM0  

CMP3 

8ԃh0 

 

23.4.8  

 192 PWM  

    

[31:22] --  10ԃh0 

[21] RW DTEN23 

2 3  

һ ԍ һ

0һ  

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 

[20] RW DTEN01 

0 1  

DTEN23 

1ԃb0 

[19:18] --  2ԃb0 

[17:16] RW DTDIV 

 

2ԃb00ҹ Ӱ40MHzӱ 

2ԃb0 
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2ԃb01ҹ Ӱ40MHzӱ  

2ԃb10ҹ Ӱ40MHzӱ  

2ԃb11ҹ Ӱ40MHzӱ  

[15:8] RW DTCNT23 

3 2  

8bit һ DTDIV 

8ԃh0 

[7:0] RW DTCNT01 

1 0  

8bit һ DTDIV 

8ԃh0 

 

23.4.9  

 193 PWM  

    

[31:8] --  24ԃh0 

[7] RW DMA_request_EN 

DMA_request 

1ԃb0ҹDMA_request 

1ԃb1ҹDMA_request 

1ԃb0 

[6] RW FLIEN 

 

1ԃb0ҹ  

1ԃb1ҹ  

1ԃb0 
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ҹ CH0  

[5] RW RLIEN 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ CH0  

1ԃb0 

[4:0] RW PIEN 

PWM  

1ԃb0ҹ  

1ԃb1ҹ  

ҹ 0һ PWM PWM_PNUMһ ԍ 

5ԃb0 

 

23.4.10  

 194 PWM  

    

[31:10] --  12ԃh0 

[9] RW OVERFL 

 

1ԃb0ҹ һ һ  

1ԃb1ҹ һ һ  

ҹ CFLIFCRLIFһ bit  

1ԃb0 

[8] RW FLIFOV 1ԃb0 
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1ԃb0ҹ CFILF1 һ  

1ԃb1ҹ CFILF1 һ  

ҹ CFILFһ bit  

[7] RW RLIFOV 

 

1ԃb0ҹ CRILF1 һ  

1ԃb1ҹ CRILF1 һ  

ҹ CRILFһ bit  

1ԃb0 

[6] RW CFLIF 

 

1ԃb0ҹ  

1ԃb1ҹ һ 1 

ҹ 1һ Ӈ 

ҹ CH0  

1ԃb0 

[5] RW CRLIF 

 

1ԃb0ҹ  

1ԃb1ҹ һ 1 

ҹ 1һ Ӈ 

ҹ CH0  

1ԃb0 

[4:0] RW PIF 5ԃb0 
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PWM  

PWM PWM һ 1Ӈ 1һ  

ҹ һ PW4ԊPW3ԊPW2ԊPW1 PW0 

 

23.4.11 0  

 195 PWM 0  

    

[31:16] RO PWM_FCAPDAT 

 

һ  

16ԃh0 

[15:0] RO PWM_RCAPDAT 

 

һ  

16ԃh0 

 

23.4.12  

 196 PWM  

    

[31:16] --  16ԃh0 

[15:11] RW BRKCTL 

 

1ԃb0ҹ  

1ԃb1ҹ  

5ԃb0 
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[7:3] CH4ԊCH3ԊCH2ԊCH1 CH0 

[10:8] --  3ԃb0 

[7:3] RW BKOD 

 

1ԃb0ҹ һPWM  

1ԃb1ҹ һPWM  

[7:3] CH4ԊCH3ԊCH2ԊCH1 CH0 

5ԃb0 

[2:0] --  3ԃb0 

 

23.4.13 _4 

 197 PWM _4 

    

[31:16] RW CLKDIV4 

CH4  

 

ҹ (0~65535)һ һ 0 1ԍ 

16ԃh0 

[15:8] RW PERIOD4 

CH4 ( ҹperiod 255) 

Ԁ Ӱ ӱԁҹ 

ü PERIOD һ ӰPERIOD + 1ӱ 

ü =ӰCMP+1ӱ/ӰPERIOD + 1ӱ 

ü CMP>=PERIODҹPWM  

8ԃh0 
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ü CMP<PERIODҹPWM ӰPERIOD-CMPӱһ ӰCMP+1ӱ 

ü CMP=0ҹPWM PERIODһ 1Ӈ 

Ԁ ԁҹ 

ü PERIOD ҹ 2*ӰPERIOD+1ӱ 

ü =(2*CMP+1ӱ/Ӱ2*ӰPERIOD+1ӱӱ 

ü CMP>PERIODҹPWM  

ü CMP<=PERIODҹPWM =2*ӰPERIOD-CMPӱ+1һ =Ӱ2*CMPӱ+1 

ü CMP=0ҹPWM 2*PERIOD+1һ 1ԍ 

ҹԀ ԁ һ 255ԍ 

һ ӰNӱ ӰPӱ һ

ҹ 40MHzһ f_divҹf_div = 40MHz/NһN

Ӱ16bitӱԍ f_outputҹf_output = f_div / PһP ԍ 

ҷ PWM һ һ

ԍ 

[7:0] RW CH4  

PWM4 PNUM4һ PWM PNUM4PWM һ 

һ  

8ԃh0 

 

23.4.14 4 _1 

 198 PWM 4 _1 

    

[31:16] --  16ԃh0 
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[15:8] RW CMP4 

CH4  

Ԁ Ӱ ӱԁҹ 

ü PERIOD һ ӰPERIOD + 1ӱ 

ü =ӰCMP+1ӱ/ӰPERIOD + 1ӱ 

ü CMP>=PERIODҹPWM  

ü CMP<PERIODҹPWM ӰPERIOD-CMPӱһ ӰCMP+1ӱ 

ü CMP=0ҹPWM PERIODһ 1Ӈ 

Ԁ ԁҹ 

ü PERIOD ҹ 2*ӰPERIOD+1ӱ 

ü =(2*CMP+1ӱ/2*ӰPERIOD+1ӱ 

ü CMP>PERIODҹPWM  

ü CMP<=PERIODҹPWM =2*ӰPERIOD-CMPӱ+1һ =Ӱ2*CMPӱ+1 

ü CMP=0ҹPWM 2*PERIOD+1һ 1ԍ 

һ ӰNӱ ӰPӱ һ ҹ

40MHzһ f_divҹf_div = 40MHz/NһN

Ӱ16bitӱԍ f_outputҹf_output = f_div / PһP ԍ 

ҷ PWM һ һ

ԍ 

8ԃh0 

[7:5] --  3ԃb0 

[4:3] RW CNTTYPE4 

CH4  

2ԃb0 
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2ԃb00ҹ Ӱ һ ӱ 

2ԃb01ҹ Ӱ һ PWM ӱ 

2ԃb10ҹ Ӱ PWM ӱ 

ҷ PWM һ һ

ԍ 

[2] --  1ԃb0 

[1] RW CNTMODE4 

CH4  

1ԃb0ҹ  

1ԃb1ҹ  

ҹCNTMODE һPWM_CMPDAT 

1ԃb0 

[0] RW PINV4 

CH4  

1ԃb0ҹPWM  

1ԃb1ҹPWM  

1ԃb0 

 

23.4.15 4  

 199 PWM 4  

    

[31:16] RO PWM_FCAP2DAT 

 

һ  

16ԃh0 
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[15:0] RO PWM_RCAP2DAT 

 

һ  

16ԃh0 

23.4.16 4 _2 

 200 PWM 4 _2 

    

[31:11] --  21ԃh0 

[10] RW DMA_request2_mask 

DMA_request2 

1ԃb0ҹDMA_request2 

1ԃb1ҹDMA_request2 

ҹ CH4 

1ԃb0 

[9] RW FLIEN2 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ CH4 

1ԃb0 

[8] RW RLIEN2 

 

1ԃb0ҹ  

1ԃb1ҹ  

ҹ CH4 

1ԃb0 



 

336 

[7] RW OVERFL2 

 

1ԃb0ҹ һ һ  

1ԃb1ҹ һ һ  

ҹ CFLIFCRLIFһ bit  

ҹ CH4 

1ԃb0 

[6] RW FLIFOV2 

 

1ԃb0ҹ CFILF1 һ  

1ԃb1ҹ CFILF1 һ  

ҹ CFILFһ bit  

ҹ CH4 

1ԃb0 

[5] RW RLIFOV2 

 

1ԃb0ҹ CRILF1 һ  

1ԃb1ҹ CRILF1 һ  

ҹ CRILFһ bit  

ҹ CH4 

1ԃb0 

[4] RW CFLIF2 

 

1ԃb0ҹ  

1ԃb1ҹ һ 1 

1ԃb0 
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ҹ 1һ  

ҹ CH4 

[3] RW CRLIF2 

 

1ԃb0ҹ  

1ԃb1ҹ һ 1 

ҹ 1һ  

ҹ CH4 

1ԃb0 

[2] RW POEN2 

PWM  

1ԃb0ҹPWM  

1ԃb1ҹPWM  

ҹ CH4 

1ԃb0 

[1] RW CPEN2 

 

1ԃb0ҹCH4 һRCAPDATFCAPDAT Ӈ 

1ԃb1ҹCH4 һ PWM һ RCAPDATӰ

ӱ FCAPDATӰ ӱ 

ҹ CH4 

1ԃb0 

[0] RW CAPINV2 

 

1ԃb0ҹ  

1ԃb0 
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1ԃb1ҹ һ  

ҹ CH4 
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24 QFLASH  

24.1  

W800 QFLASH һ QFLASH һ

һ CACHE QFLASH ԍ 

24.2  

 ̧ FLASH  

 ̧ FLASH SPI  

 ̧ FLASH 24 32  

 ̧ FLASH  

 

24.3  

24.3.1  

FLASH 0x08000000һ ԍ 

 

24.3.2  

FLASH SPI һ FLASH һ

FLASH ԍ 

 

24.3.3  

Flash FLASH_CMDcommandһ

һ һ һ address1ԍ һ DAT 1һ
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ԍ 

һ CMD_START command_b1һ FLASH ԍ 

 

24.3.3.1  

FLASH FLASH QIOQPI һ FLASH QIOMQPIM

1һ QIO QPI FLASH ԍ 

 

24.3.3.2  

FLASH һ 0x4000 0000 ~ 0x4000 03ff

һ RSA ԍ һ FLASH

0x4000 0000 ԍ FLASH 0x4000 

0000 flashԍ 

 

24.3.3.3  

256 һ QFlash ԍ 

һ һ ԍ 

ԍ 

Ώ פ ̆ᶏῤ ҹ

פ ῒ ῏Ḥ

פ ꜚ

RSA-BUF׆
 

24.3.3.4    

ҹ 
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WRSRҹ  

PPҹ  

SEҹsector 

BEҹ32K block 

HBEҹ64K block  

CEҹ  

һ һ ԍ 

 

BUFҬΏ῀

Ώ פ PP

DATץ LEN ῏Ḥ

פ ꜚ
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24.4  

24.4.1  

 201 QFLASH  

     

0X0000_0000  CMD_INFO 

QFLASH

 

0X0000_0000 

0X0000_0004  CMD_START  0X0000_0000 

0X0000_0008 Flash  Flash_CR QFLASH  0X0000_0000 

0X0000_000C Remap  Remap Remap  0X0000_0000 

0X0000_0010 ADDR  Flash_ADDR  0X0000_0000 

0X0000_0014  DECRYPT_CR  0X0000_0000 

0X0000_0018  DECRYPT_STA Ӈ 0X0000_0000 

0X0000_0200 

     ... 

0X0000_0600 

 RSA_BUF 

QFLASH

RSA ԍ

QFLASH RSA ҹ

ҹQFLASH RSA

ҹ

 

0X0000_0000 

 

24.4.2  

 202 QFLASH  
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[31] RW 1ҹ CMD_STARTAddressһCMD_START Address20

һ Address4 0һ 24  

1ԃb0 

[30] RW 1ҹ CMD_START CRM  1ԃb0 

[29] RW 1ҹ CMD_INFODummy  1ԃb0 

[28:26] RW +1 CMD_INFO Dummy  3ԃb0 

[25:16] RW +1 CMD_INFO  10ԃb0 

[15] RW 1ҹ CMD_INFO  1ԃb0 

[14] RW 1ҹ CMD_INFO һ RDSRԊFRԊQIOFRԊ

RDPDRIDԊRSR 

1ԃb0 

[13] RW 1ҹ CMD_INFO WRSR  1ԃb0 

[12] RW 1ҹ CMD_INFO PP  1ԃb0 

[11] RW 1ҹ CMD_INFO SE  1ԃb0 

[10] RW 1ҹ CMD_INFO BE  1ԃb0 

[9] RW 1ҹ CMD_INFO HBE  1ԃb0 

[8] RW 1ҹ CMD_INFO CE  1ԃb0 

[7 : 0] RW CMD_INFOһ QFlash һ QFlash ԍ 8ԃb0 

 

24.4.3  

 

 203 QFLASH  

    

[31:29] RO Reserved 3ԃb0 
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[28] RW 1 һ һ ԍ 1ԃb0 

[27: 8] RW Address[19:0]ҹ A 1һ Address20 ԍ 20ԃb0 

[7 : 0] RW CRM[7:0]ҹ CRM 1һ CRM ԍ 8ԃb0 

24.5 QFLASH  

 204 QFALSH  

   

Write Enable 06H WREN 

Write Disable 04H WRDI 

   

Read Status 05H RDSR 

Write Status 01H WRSR 

   

Fast Read 0BH FR 

Quad IO Fast Read EBH QIOFR 

   

Page Program 02H PP 

Sector Erase 20H SE 

QFLASH ԍ 
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346 

25 PSRAM  

25.1  

W800 SPI/QSPIPSRAM һ PSRAM һ PSRAM

ԍ 80MHzԍ 

25.2  

 ̧ PSRAM  

 ̧ SPIQSPI 

 ̧ SPI/QSPI  

 ̧ BURST INC 

 ̧ PSRAM  

 

25.3  

PSRAM Pseudo static random access memoryһ ԍ SRAM

һ һ һ һ ԍ SPIһQSPI

ԍ SCKһ CS 4 IOԍW800 PSRAM

SPI/QSPIPSRAM һ 80MHzһ 64Mbԍ 

 

25.3.1  

SCLKҹSPI һSCLK PSRAM_CTRL[7:4]һ 3һ AHB

4 ԍ 

CSҹSPI  
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SIO0ҹSPI һQSPI SD[0] 

SIO1ҹSPI һQSPI SD[1] 

SIO2ҹQSPI SD[2] 

SIO3ҹQSPI SD[3] 

 

25.3.2  

PSRAM PSRAMSPI QSPI һ SPIԍ

PSRAM_CTRL[1]SPI ԍ 

PSRAM_CTRL[1]0һ SPI һ 64 SCLK һ

72 SCLK ԍ 

PSRAM SPI һ PSRAM_CTRL[1]1 һ PSRAM 35Hһ

PSRAM_CTRL[1]1 һ һPSRAM QPI һ

16 SCLK һ 22 SCLK ԍ 

PSRAM QPI һ PSRAM_CTRL[1]0 һ PSRAM F5Hһ

PSRAM_CTRL[1]0 һ һPSRAM SPI ԍ 

PSRAM һ ԍ 

 

25.3.3 PSRAM  

PSRAM һ PSRAM_CTRL[0]1һ PSRAM

һ PSRAM 66H 99H ԍ  SPI һ 8 SCLK + tCPH + 8

SCLK ԍ һ PSRAM_CTRL[0]ԍ 

PSRAM SPI ԍ 

ҹ 
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     с PSRAM_CTRL[0]1 

     т һ PSRAM_CTRL[0] 

     у PSRAM  

     ф PSRAM_CTRL  

 

25.3.4 PSRAM     

PSRAM SRAM һ / ԍ 

 

25.3.5 BURST  

PSRAM_CTRL[2] AHB BURSTһ AHB HBURST

1/3/5/7һ AHB / һ PSRAM һ

word / CS һ / word ԍ 

OVERTIMER CS һ HCLK һ BURSTһ

0 һ һ word / һ

BURST һ CS һ AHB / WORD

ԍ 

PSRAM WRAP BURSTһ PSRAM WRAP BURSTһ

PSRAM_CTRL[2]0ԍ 
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25.4  

25.4.1  

 205 PSRAM  

     

0X0000_0000  PSRAM_CTRL PSRAM  0X0000_0000 

0X0000_0004  OVERTIMER CS  0X0000_0000 

 

25.4.2  

 206 PSRAM  

    

[31:12] RO RSV ԃb0 

[11] RW HSMһHalfsleep mode  

1ҹ PSRAM  

0ҹ  

1ԃb0 

[10:8] RW tCPH,CS һ AHB һ 1һ

psram һ  

3ԃd6 

[7:4] RW SPI  

2 һ  

4ԃd4 

[3] RO RSV  

[2] RW INC_EN BURST  

1ҹ AHB BURST  

0ҹ BURST  

1ԃb0 
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[1] RW QUAD 

1 PSRAMQPI һ 0 SPI  

PSRAM ԍ 

1ԃb0 

[0] RW PSRAM  

1 PSRAM һ ԍ 

1ԃb0 

 

25.4.3  

 207 CS  

    

[11:0] RW һ CS һ BURST  12ԃd0 
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26 ADC 

26.1 ADC  

Sigma-Delta ADC һ 4 һ һ

һ һ ԍ 

26.2 ADC  

 ̧ 4  

 ̧ DMA Ӈ 

 ̧ Ӈ 

 ̧  

 ̧ 1KHzӇ 

 ̧ Ӈ 

26.3 ADC  

26.3.1  

ADC PGA+SDADCһ PGA һ SDADC һSDADC

16bit ADCԍ һ ADC 2.5V LDOһ һ

Vinmax֯2.5Vһ һ 26.3.8 ԍ 

 

26.3.2  

0x04[11:8] ԍW800 ADC 4 ԍ

0x04[11:8] 4 һ 4 2

ԍ ԍ 



 

352 

4 һADC һ offset ԍ

4ԃb1100һ4ԃb1101һ4ԃb1110. 

һ һ ԍ 

 

26.3.3  

ADC һ 0x10 BIIT[5] ԍ 

0x18 BIT[17:0] ԍ 18bit һ

ԍADC 0x10 BIT[6] һ 0 һ ADC

Comp_dataһ INT_CMP 1һ Ӈ 1 һ

ADC Comp_dataһ INT_CMP 1һ ԍ 

 

26.3.4 PGA  

0X08 BIT[8:4]һ5 һ  

0X08[8:7]=GAIN_CTRL_PGA<4:3>Ӱ GAIN2ӱ 

0X08[6:4]=GAIN_CTRL_PGA<2:0>Ӱ GAIN1һ110111 ӱ 

PGA GAIN_PGA=GAN1*GAIN2 

 

 PGA Ӱ ӱ 

[8:7] 

[6:4] 
00 01 10 11 

000 1 2 3 4 

001 16 32 48 64 

010 32 64 96 128 

011 64 128 192 256 

100 128 256 384 512 

101 256 512 768 1024 
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һ һ GAIN2 ԍ 

26.3.5 VCMIN  

PGA VCMIN һ һ ԍ 

VCMIN һ PGA

ԍ 

0X40000D20 BIT[16:11]һ 100000һ VCMIN default=1.311Vһ stepʭ39.1mV 

 

 37 ᵲ  

26.3.6 Bypass 

Bypass_pga 0X08 BIT[3]һ 0һ һPGA Ӈ 1һ PGA һ

SDADC һ һ bypassԍ 

Bypass_ref 0X08BIT[2]һ 0һ һSDADC Ӈ 1һ SDADC

ref һ һ һ bypassԍ 

 

26.3.7 SDADC  

SDADC ADC_RESULT һ 0X00 BIT[17:0]ԍ 

SDADC һ SDADC Ӱ ӱһ

һ SDADC 0 Ӱ 10 0000 0000 0000 0000ӱһ

һ ԍ 
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SDADC һ ADC_RESULT[17:0]Ӱ 16 ӱһ

Ӱ2 ADC_RESULT[17]ӱһ ԍ 

SDADC12bit ADCһ ADC һ 16bitһ

18bitһ һ16bit 18bit(18bitʭ16bit*4)һ

16bitӰ ADC_RESULT[17:2]ӱԍ 

һ LSB һ 18bit 16bitһ

ӰADC_RESULT[1:0]ӱһ 16bitӰ ADC_RESULT[17:2]ӱһ 16bit

һ LSB 68.5uVӰ LSBӱԍ 

26.3.8  

NTO PGA SDADC 2.5V LDOһ һ

ԍ 

Vinp VinnӰ һ Vinn VCMINӱһ Vdiff=Vinp-

Vinnһ Vcm=(Vinp+Vinn)/2ԍPGA GAIN1һ GAIN2һPGA

GAIN_PGA=GAN1*GAIN2Ӱ 2.2.2ӱԍ 

ҹ 

0V<Vinp<2.5Vһ0V<Vinn<2.5VӇ 

0V<Vcm-(Vdiff*GAIN1)/2Ӈ 

Vcm+(Vdiff*GAIN1)/2<2.5VӇ 

0V<1.2V-(Vdiff*GAIN_PGA)/2Ӈ 

1.2V+(Vdiff*GAIN_PGA)/2<2.5VӇ 

һ һ ԍ 

һ x1 һ һ һ ԍ 
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26.4  

16 һ 0 ԍ 

26.4.1 Offset 

1. , 0X04 0xE03һ Ӱoffsetӱ/SDADC_CHOP 

/SDADC/LDO  

2. 0X08=0x3һPGA x1 /PGA_CHOP /PGA ԍ һ

0X08 BIT[8:4] һ Ӱ һoffset

ӱ 

3. 0X40000E14 BIT[15:8]=0x28һ SDADC 1MHzԍ

0x28һ һ  

4. 2msһ ADC_RESULT һ 26.3.7 һ Ӱ

ADC_RESULT[17]ӱһ һ 16bitԍ 10 һ 2msһ

code_offset 

26.4.2  

1. 26.4.1 offsetһ code_offset 

2. 0X04=0x803һ Ӱ channel 0һ channel 1ӱ/SDADC_CHOP 

/SDADC/LDO ԍ 0X04[11:8]һ channel һ 26.3.2

; 

3. 0X08=0x3һPGA x1 /PGA_CHOP /PGA ԍ һ

0X08[8:4] һ һ 26.3.4 26.3.8  

4. 0X40000E14[15:8]=0x28һ SDADC 1MHzԍ

28һ һ  
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5. 2msһ ADC_RESULT һ 0X00[17:0]ԍ 26.3.7һ

Ӱ ADC_RESULT[17]ӱһ һ 16bitԍ6.

 10 һ 2msһ code_out 

7. Vindiff=(code_out-code_offset)*LSB/GAIN_PGAһ LSB

68.5uV 

26.4.3  

1. 26.4.1 offsetһ code_offset; 

2. 0X04=0x3һ Ӱ channel 0һ VCMINӱ/SDADC_CHOP /SDADC

/LDO ԍ 0X04[11:8]һ channel һ 26.3.2  

0X408=0x3һPGA x1 /PGA_CHOP/PGA ԍ һVCMIN

0X40000D20[16:11] 0X08[8:4]һ һ һ 26.3.4Ԋ

26.3.5 26.3.8  

3. 0X40000E14[15:8]=0x28һ SDADC 1MHzԍ

28һ һ ; 

4. 2msһ ADC_RESULT һ 0X00[17:0]ԍ 26.3.7һ

Ӱ ADC_RESULT[17]ӱһ һ 16bitԍ

10 һ 2msһ code_out; 

5. vin_single=(code_out-code_offset)*LSB/ GAIN_PGA+VCMINһ LSB

68.5uVһVCMIN 1.311V; 

26.4.4  

1. 0X04=0xC03һ Ӱ ӱ/SDADC_CHOP /SDADC/LDO

Ӈ 

2. 0X08=0x183һPGA x4 /PGA_CHOP/PGA Ӈ 
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3. 0X40000E14[15:8]=0x28һ SDADC 1MHzԍ

28һ һ Ӈ 

4. tempsensor 0X0C=0x1һTempSensor/cal_offset_temp12=0һ

TempSensorx2 ; 

5. 2msһ ADC_RESULT һ 26.3.7һ Ӱ

ADC_RESULT[17]ӱһ code_out1; 

6. tempsensor 0X0C=0x3һTempSensor/cal_offset_temp12=1һ

TempSensorx2 Ӈ 

7. 2msһ ADC_RESULT һ 26.3.7һ Ӱ

ADC_RESULT[17]ӱһ code_out2Ӈ 

8. 4 7һ 10 һ code_out1code_out2 code_out1avg

code_out2avgӇ 

9. Vtemp=(code_out1avg-code_out2avg)/16һ TempSensor=Vtemp

*ӰLSB/4ӱһ LSB 68.5uVӰ LSB 16bit һ

5 7 һ 18bitһ18bitʭ16bit*4һ 18bit ʭLSB/4ӱ 

10. һ һ  

Vtemp=(15.548*)+4444.1 

9 Vtemp һ ԍӰ һ ӱ 

һ ҹ 

һ y=kx+b k Ӱ 15.548ӱһ b ԍ

һ Ӱ 25ᵫӱһ Vtemp һ Vtemp

=(15.548*( +11.8))+bһ bһ rom flashһ

4444.1ԍ һ һ ԍ 
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26.4.5  

1. 26.4.1 offsetһ code_offset; 

2. 0X04=0xD03һ Ӱ ӱ/SDADC_CHOP /SDADC/LDO

 

3. 0X08=0x83һPGA x2 /PGA_CHOP/PGA ԍ 

4. 0X40000E14[15:8]=28һ SDADC 1MHzԍ 28һ

һ  

5. 2msһ ADC_RESULT һ 26.3.7 һ Ӱ

ADC_RESULT[17]ӱһ һ 16bitԍ 10 һ 2msһ

code_outӇ 

6. Vpower=(code_out-code_offset)*LSB/2+1.2Vһ LSB

68.5uV 
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26.5 ADC  

26.5.1  

 208 ADC  

     

0X0000 ADC  ADC_RESULT 

ADC

 

0X0000_0000 

0X0004 ADC  ADC_ANA_CTRL ADC  0X0000_0004 

0X0008 PGA  PGA_CTRL PGA Ӈ 0x0000_0000 

0X000c 

TempSensor

 

TEMP_CTRL 

Ӈ 0x0000_0000 

0x0010 ADC  ADC_CTRL ADC Ӈ 0x0050_0500 

0x0014 ADC  ADC_INT_STATUS ADC Ӈ 0x0000_0000 

0x0018  CMP_VALUE  0x0000_0000 

 

26.5.2 ADC  

 209 ADC  

    

[17ҹ0] RW ADC һ bit 18bitsԍ һ ԍ 1ԃb0 
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26.5.3 ADC  

 210 ADC  

    

[11 : 8] RW 

ADC ҹ 

4ԃb0000ҹAIN0 ԍDMA һ DMA 0  

4ԃb0001ҹAIN1 ԍDMA һ DMA 1  

4ԃb0010ҹAIN2 ԍDMA һ DMA 2  

4ԃb0011ҹAIN3 ԍDMA һ DMA 3  

4ԃb0100ҹRSV 

4ԃb0101ҹRSV 

4ԃb0110ҹRSV 

4ԃb0111ҹRSV 

4ԃb1000ҹAIN0/AIN1 ԍDMA һ DMA 0  

4ԃb1001ҹAIN2/AIN3 ԍDMA һ DMA 2  

4ԃb1010ҹRSV 

4ԃb1011ҹRSV 

4ԃb1100ҹ һ DMA 2 

4ԃb1101ҹ һ DMA 3 

4ԃb1110ҹoffset ; 

4ԃb1111ҹRSV 

4ԃb1000 

[7] RO RSV 1ԃb0 

[6:5] RW chop_enr 2ԃb00 
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LDO PD  

[4] RW 

Chop_ens 

sdadc PD  

0ҹ  

1ҹ  

1ԃb0 

[3] RO RSV 1ԃb0 

[2] RW 

Pd_sdadc 

sdadc  

1ҹ  

0ҹ  

1ԃb1 

[1] RW 

Rstn_sdadc 

 

0ҹ  

1ҹ  

1ԃb0 

[0] RW 

en_ldo_sdadc 

ADC LDO 

0ҹ 1ҹ  

1ԃb0 
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26.5.4 PGA  

 211 PGA  

    

[8:4] RW 

Gain_ctrl_pga 

PGA Ӈ 

BIT[8:7] GAIN2һBIT[6:4] GAIN1һ Section26.3.4 

5ԃd0 

[3] RW 

Bypass_pga 

pga  

1ҹ pga 

0ҹ  

1ԃb0 

[2] RW 

Bypass_ref 

 

1ҹ  

0ҹ  

1ԃb0 

[1] RW 

Chop_enp 

PGA  

1ҹ  

0ҹ  

1ԃb0 

[0] RW 

En_pga 

Pga  

1ҹ  

0ҹ  

1ԃb0 
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26.5.5 TEMP  

 212  

    

[5:4] RW 

Gain_temp 

temp  

   Gain 

00 --   2 

01 --   4 

10 --   6 

11 --   8 

2ԃd0 

[3ҹ2] RO RSV 2ԃb0 

[1] RW 

Cal_offset_temp12 

TEMPSEN offset  

1ԃb0 

[0] RW 

ON_TEMP 

1ҹtemp  

0ҹtemp  

1ԃb0 

 

 

26.5.6 ADC  

 213  

    

[29:20] RW 

ana_swth_time 

һ һ 80 pclkһ 2us 

10ԃh050 
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[19ҹ18] RO RSV 2ԃb0 

[17ҹ8] RW 

ana_init_time 

adc_startһ һ 80 pclkһ 2us 

10ԃh050 

[7] RO RSV 1ԃb0 

[6] RW Cmp_pol 

0: adc_result >=cmp_value 

1ҹadc_result<cmp_value 

1ԃb0 

[5] RW Cmp_int_ena 

1ҹ  

0ҹ  

1ԃb0 

[4] RW Adc_cmp_enable 

1ҹadc  

0ҹadc  

1ԃb0 

[3:2] RO Reserved 2Ԃb0 

[1] RW Adc_int_ena 

1ҹADC  

0ҹADC  

1ԃb0 

[0] RW Adc_dma_enable 

1ҹdma  

0ҹdma  

1ԃb0 
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26.5.7 ADC  

 214 ADC  

    

[1] RW Cmp_int 

һ һ 1  

1ԃb0 

[0] RW Adc_int 

һ һ 1  

1ԃb0 

 

26.5.8  

 215  

    

[17:0] R/W Cmp_value 

 

18Ԃh00000 
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27 Touch Sensor  

27.1  

ҹ 

Â 16 Touch SensorӇ 

Â Touch Sensor Ӈ 

Â Ӈ 

27.2  

W800 һ һ һ

ԍ һ һ

ԍ 

 

һ

ԍ һ һ MCU ԍ 

 

 

 

 

 

 

 

 

 

T

N*T

AD_CAPDET_CLKOUT

CLK_40M

...
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27.2.1  

 

1. Touch_CR һ һ һ IOԍTouch_CR

scan_period һ 16msԍ 10һ 160ms

16 ԍCAPDET_CNT IO һ Nԍ һ

һ IO һ

Nһ N-2ԍ 

 

2. Touch IO ԍ + һ Ӈ 

3. Touch_CR[0], ԍ 

4. һ IOһ IO һ ԍ

scan_period IOһ ԍ IO

IO һ > + һ һ 0x44

PAD_STATUS 1һ ԍPAD_STAUS1 0. 

 

27.3 ҹ 

 216 Touch Sensor  

     

0X0000_0000  Touch_CR Touch Sensor 0X0000_0000 
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0X0000_0004

~ 

0X0000_0040 

 Touch_Sensor x 

 0X0000_0000 

0x0000_0044  Int_Source  0x0000_0000 

     

 

 

27.3.1 Touch Sensor  

 217 Touch Sensor  

    

[31:26] RW Scan_period 

һ 16msӇ scan_period 6ԃd10, 160ms

Ӈ 

6ԃd10 

[25:20] RW CAPDET_CNT 

CAPDET ԍ 

ҹ һ һ

Nһ N-2ԍ 6ԃd20 һ 18 CAPDET 

ԍ 

6ԃd20 

[19:4] RW Touch Sensor Ӈ bit ԍ 

0x0000ҹ Ӈ 

0x0001ҹ Ӈ 

0x0002ҹ Ӈ 

16ԃd0 
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0x0003: Ӈ 

ҝ 

0xFFFF: 16  Ӈ 

[3:1] RW RSV 3ԃd0 

[0] 

RW  

1ҹ Ӈ 

0ҹ Ӈ 

1ԃb0 

 

 

27.3.2  

 218  

    

[22:8 ] RO Touch Senor 1  14ԃd0 

[7] RO RSV 1ԃb0 

[6:0 ] RW Touch Senor 1  7ԃd50 

 

27.3.3  

 219  

    

[31:16]  

RW INT_EN 

bit 1 IO Ӈ 

bit 1 IO Ӈ 

16ԃd0 
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[15:0]  

RW PAD_STATUS/INT_SOURCE 

bit 1 PAD Ӈ 

bit 0 PAD Ӈ 

1 0 

16Ԃd0 
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28 W800  

28.1  

XT804 HPROT  

 0 1 

HPROT[3] uncacheable cacheable 

HPROT[2] un-security security 

HPROT[1] User super 

HPROT[0] Code data 

 

W800 sram ԍ 

28.1.1 SRAM (SASC) 

SRAMһ SRAMFLASH һ SASC

 

 ̧ 8  

 ̧ 4  

 ̧ Security-super  

 ̧ CPU AHB ӰHRESP=1ӱһ

ԍ 

 ̧ DMA ԍ 
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28.1.2 IP ӰTIPCӱ 

APB һ һ APB ԍ

Ӱip_trust_vld=1ӱһ securityӰHPROT[2]=1 PPROT[2]=1ӱ

һ һ ԍ 

28.2  

Sasc_b1

Ahb_bus_1 Ahb_regs

Region Address hit Sram_b1_haddr

Sram_b1_hprot Access control

Rd_deny

wr_deny

Ahb_to _sram_b1

Ahb bus signals to sram_b1

hresp

Sasc_b1ⱳ

 

TIPCAPB_BUS

Configuration_b1

Configuration_b2

Ahb_to_apb

Slave hsel

Ip_trust_vld

Slave hsel

Slave psel

TIPCⱳ

 

28.3  
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28.3.1 SASC  

 

 

   

CAR 0x0 

[31:16]  -- 

[15:14] sram region7 һ region0 2ԃb00 

[13:12] sram region6 һ region0 2ԃb00 

[11:10] sram region5 һ region0 2ԃb00 

[9:8] sram region4 һ region0 2ԃb00 

[7:6] sram region3 һ region0 2ԃb00 

[5:4] sram region2 һ region0 2ԃb00 

[3:2] sram region1 һ region0 2ԃb00 

[1:0] sram region0  

00: un-security-user 

01: un-security-super 

10: security-user 

11: security-super 

2ԃb00 

CR 0x4 

31:8  -- 

7 region7 һ region0  

6 region6 һ region0  

5 region5 һ region0  

4 region4 һ region0  

3 region3 һ region0  
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2 region2 һ region0  

1 region1 һ region0  

0 region0  

0ҹ   1ҹ  

 

AP0 0x8 

[31:16]   

[15:14] region7 APһ un-security-

user 

 

[13:12] region6 APһ un-security-

user 

 

[11:10] region5 APһ un-security-

user 

 

[9:8] region4 APһ un-security-

user 

 

[7:6] region3 APһ un-security-

user 

 

[5:4] region2 APһ un-security-

user 

 

[3:2] region1 APһ un-security-

user 

 

[1:0] region0 APһ un-security-

user 

00ҹR/W   01:RO  10:WO  11: No 
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Access 

CD0 0xC 

[31:16]   

[15:14] region7 CDһ un-security-

user 

 

[13:12] region6 CDһ un-security-

user 

 

[11:10] region5 CDһ un-security-

user 

 

[9:8] region4 CDһ un-security-

user 

 

[7:6] region3 CDһ un-security-

user 

 

[5:4] region2 CDһ un-security-

user 

 

[3:2] region1 CDһ un-security-

user 

 

[1:0] region0 CDһ un-security-

user 

00: Date Access , Opcode Feche 

01: Data Access 

10: Opcode Feche 

11: Data, Opcode all deny 

 



 

376 

AP1 0x10 

[31:16]   

[15:14] region7 APһ un-security-

super 

 

[13:12] region6 APһ un-security-

super 

 

[11:10] region5 APһ un-security-

super 

 

[9:8] region4 APһ un-security-

super 

 

[7:6] region3 APһ un-security-

super 

 

[5:4] region2 APһ un-security-

super 

 

[3:2] region1 APһ un-security-

super 

 

[1:0] region0 APһ un-security-

super 

00ҹR/W   01:RO  10:WO  11: No 

Access 

 

CD1 0x14 

[31:16]   

[15:14] region7 CDһ un-security-

super 
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[13:12] region6 CDһ un-security-

super 

 

[11:10] region5 CDһ un-security-

super 

 

[9:8] region4 CDһ un-security-

super 

 

[7:6] region3 CDһ un-security-

super 

 

[5:4] region2 CDһ un-security-

super 

 

[3:2] region1 CDһ un-security-

super 

 

[1:0] region0 CDһ un-security-

super 

00: Date Access , Opcode Feche 

01: Data Access 

10: Opcode Feche 

11: Data, Opcode all deny 

 

AP2 0x18 

[31:16]   

[15:14] region7 APһ security-user  

[13:12] region6 APһ security-user  

[11:10] region5 APһ security-user  



 

378 

[9:8] region4 APһ security-user  

[7:6] region3 APһ security-user  

[5:4] region2 APһ security-user  

[3:2] region1 APһ security-user  

[1:0] region0 APһ security-user 

00ҹR/W   01:RO  10:WO  11: No 

Access 

 

CD2 0x1C 

[31:16]   

[15:14] region7 CDһ security-user  

[13:12] region6 CDһ security-user  

[11:10] region5 CDһ security-user  

[9:8] region4 CDһ security-user  

[7:6] region3 CDһ security-user  

[5:4] region2 CDһ security-user  

[3:2] region1 CDһ security-user  

[1:0] region0 CDһ security-user 

00: Date Access , Opcode Feche 

01: Data Access 

10: Opcode Feche 

11: Data, Opcode all deny 

 

REGION0 0x20 

31:n+1  0 

n:8 BAddr0һregion0 һn sram  
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һ 

sram=32kBһn=20 

sram=64kB, n=21 

7:5  3ԃb000 

4:0 RSizeһregion0 size 

00101: 4B 

00110: 8B 

ҝҝ 

10001: 16KB 

10010: 32KB 

ҝҝ 

 

REGION1 0x24 

31:n+1  0 

n:8 Baddr1һregion1   

7:5  3ԃb000 

4:0 region1 size  

REGION2 0x28 

31:n+1  0 

n:8 region2   

7:5  3ԃb000 

4:0 region2 size  

REGION3 0x2C 

31:n+1  0 

n:8 region3   

7:5  3ԃb000 
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4:0 region3 size  

REGION4 0x30 

31:n+1  0 

n:8 region4   

7:5  3ԃb000 

4:0 region4 size  

REGION5 0x34 

31:n+1  0 

n:8 region5   

7:5  3ԃb000 

4:0 region5 size  

REGION6 0x38 

31:n+1  0 

n:8 region6   

7:5  3ԃb000 

4:0 region6 size  

REGION7 0x3C 

31:n+1  0 

n:8 region7   

7:5  3ԃb000 

4:0 region7 size  
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28.3.2 TIPC  

 

 

 

   

ip_trust_vld0 0x0 

31:18  0 

17 BT modem  

1ҹ   0ҹ  

0 

16 I2S  0 

15 PWM  0 

14 LCD driver  0 

13 RF controller 0 

12 timer  0 

11 watch dog  0 

10 PORTB  0 

9 PORTA  0 

8 UART5  0 

7 UART4  0 

6 UART3  0 

5 UART2  0 

4 UART1  0 

3 UART0  0 
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2 SPI MASTER  0 

1 SAR ADC  0 

0 I2C  0 

ip_trust_vld1 0x4 

31:18  0 

17 RF BIST  

1ҹ    0ҹ  

0 

16 SDIO Wrapper 0 

15 SPI_HS  0 

14 SDIO  0 

13  0 

12 SEC  0 

11 MAC  0 

10 BBP  0 

9 MMU  0 

8  0 

7 PMU  0 

6 BT  0 

5 GPSEC  0 

4 DMA  0 

3 RSA  0 

2 PSRAM  0 

1 FLASH  0 
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0 SDIO HOST  0 

 

 

28.4  

28.4.1 ӰSASCӱ 

28.4.1.1  

SASC ҹ 

 ̧ CAR cpusecurity-super ԍ 

 ̧ cpu un-security-superһ un-security-userregion

ԍ 

 ̧ cpusecurity-superһ ԍ 

 ̧  

 

CAR 16ԃhe4e4һ region0region4un-security-userһ cpu

un-security-superһ cpu REGION0REGION4һ CR[0], CR[4], APx[1:0], 

APx[9:8], CDx[1:0], CDx[9:8]ԍ 

 

28.4.1.2  

SASC 8 regionһREGIONx[31:8]

25 2 һ һSize ҹ 

SIZE 

00101: 4B;      



 

384 

00110: 8B;    Baddrx[0] = 0  

00111: 16B;   Baddrx[1:0] = 0  

01000: 32B;   Baddrx[2:0] = 0  

01001: 64B;   Baddrx[3:0] = 0  

01010: 128B;  Baddrx[4:0] = 0  

01011: 256B;  Baddrx[5:0] = 0  

01100: 512B;  Baddrx[6:0] = 0  

01101:1KB;    Baddrx[7:0] = 0  

01110: 2KB;    Baddrx[8:0] = 0  

01111:4KB;    Baddrx[9:0] = 0  

10000: 8KB;    Baddrx[10:0] = 0  

10001: 16KB;   Baddrx[11:0] = 0 

һ 20000100region0 һ region0 256Bһ

region0128BһREGION0 0x0000400aԍ 20040000 һ region

64KBһ 64KBregionһ 0x01000013ԍ 

 

28.4.1.3  

 



 

385 

 

 

 ̧ security-super sram 

 ̧ un-security-super un-security-user

region 

 ̧ security-user AP CD security-user

region 

 ̧ un-security-super AP CD un-

security-super region 

 ̧ un-security-user AP CD un-

security-userregion 

 

APx CDx region һ CDx
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һ ԍAPx

/ ԍ 

CAR[1:0]00һ CR[0]1һ REGION 0un-security-userһ

һ security-superun-security-superһ

REGION 0Ӈ Security-userһ Ӈ

un-security-userһAP0[1:0]01һ һCD0[1:0]01һ һ

REGION 0 һ ԍ 

AHB һ sasc read deny

write denyһ HRESP һ CPUһ

һ һ ԍ 

 

28.4.2  

TIPC PROT[2]1 һ IP

ԍIp_trust_vld 0һ һ

һ ip_trust_vldһ һ

ԍ 
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29 1.  

29.1  

 

 38 W800  
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29.2  

 220  

        

1 PB_20 I/O  UART_RX UART0_RX/PWM1/UART1_CTS/I²C_SCL 10MHz UP/DOWN 12mA 

2 PB_19 I/O  UART_TX UART0_TX/PWM0/UART1_RTS/I²C_SDA 10MHz UP/DOWN 12mA 

3 WAKEUP I WAKEUP    DOWN  

4 RESET I RESET    UP  

5 XTAL_OUT O      

6 XTAL_IN I      

7 AVDD33 P һ3.3V     

8 ANT I/O       

9 AVDD33 P һ3.3V     

10 AVDD33 P һ3.3V     

11 AVDD33_AUX P һ3.3V     

12 TEST I      

13 BOOTMODE I/O  BOOTMODE I²S_MCLK/LSPI_CS/PWM2/I²S_DO 20MHz UP/DOWN 12mA 

14 PA_1 I/O  JTAG_CK JTAG_CK/I²C_SCL/PWM3/I²S_LRCK/ADC0 20MHz UP/DOWN 12mA 

15 PA_4 I/O  JTAG_SWO JTAG_SWO/I²C_SDA/PWM4/I²S_BCK/ADC1 20MHz UP/DOWN 12mA 

16 PA_7 I/O  GPIO, һ  PWM4/LSPI_MOSI/I²S_MCK/I²S_DI /Touch 0 20MHz UP/DOWN 12mA 
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17 VDD33IO P IO һ3.3V     

18 PB_0 I/O  GPIO, һ  PWM0/LSPI_MISO/UART3_TX/PSRAM_CK/Touch3 80MHz UP/DOWN 12mA 

19 PB_1 I/O  GPIO, һ  PWM1/LSPI_CK/UART3_RX/PSRAM_CS/Touch4 80MHz UP/DOWN 12mA 

20 PB_2 I/O  GPIO, һ  PWM2/LSPI_CK/UART2_TX/PSRAM_D0/Touch5 80MHz UP/DOWN 12mA 

21 PB_3 I/O  GPIO, һ  PWM3/LSPI_MISO/UART2_RX/PSRAM_D1/Touch6 80MHz UP/DOWN 12mA 

22 PB_4 I/O  GPIO, һ  LSPI_CS/UART2_RTS/UART4_TX/PSRAM_D2/Touch7 80MHz UP/DOWN 12mA 

23 
PB_5 

I/O  GPIO, һ  
LSPI_MOSI/UART2_CTS/UART4_RX/PSARM_D3/Tou

ch8 
80MHz 

UP/DOWN 12mA 

24 VDD33IO P IO һ3.3V     

25 CAP I һ1֠F   -  

26 PB_6 I/O  GPIOһ һ  UART1_TX/MMC_CLK/HSPI_CK/SDIO_CK/Touch9 50MHz UP/DOWN 12mA 

27 PB_7 I/O  GPIOһ һ  
UART1_RX/MMC_CMD/HSPI_INT/SDIO_CMD/Touch

10 
50MHz 

UP/DOWN 12mA 

28 PB_8 I/O  GPIOһ һ  I²S_BCK/MMC_D0/PWM_BREAK/SDIO_D0/ Touch11 50MHz UP/DOWN 12mA 

29 PB_9 I/O  GPIOһ һ  I²S_LRCK/MMC_D1/HSPI_CS/SDIO_D1/ Touch12 50MHz UP/DOWN 12mA 

30 PB_10 I/O  GPIOһ һ  I²S_DI/MMC_D2/HSPI_DI/SDIO_D2 50MHz UP/DOWN 12mA 

31 VDD33IO P IO һ3.3V     

32 PB_11 I/O  GPIOһ һ  I²S_DO/MMC_D3/HSPI_DO/SDIO_D3 50MHz UP/DOWN 12mA 

33 GND P      



 

391 

 

 

 

Ԋ Ԋ ԍ

ԍ ԍ

ԍ 


	文档修改记录
	目录
	图目录
	表目录
	1 引言
	1.1 编写目的
	1.2 参考资料

	2 特征
	3 概述
	4 芯片结构
	4.1 芯片结构
	4.2 总线结构
	4.3 时钟结构
	4.4 地址空间
	4.4.1 SRAM
	4.4.2 Flash
	4.4.2.1 QFlash
	4.4.2.2 SPI Flash

	4.4.3 PSRAM

	4.5 启动配置

	5 时钟与复位模块
	5.1 功能概述
	5.2 主要特性
	5.3 功能描述
	5.3.1 时钟门控
	5.3.2 时钟自适应关断
	5.3.3 功能复位
	5.3.4 时钟分频
	5.3.5 调试功能控制

	5.4 寄存器描述
	5.4.1 寄存器列表
	5.4.2 软件时钟门控使能寄存器
	5.4.3 软件时钟掩码寄存器
	5.4.4 软件复位控制寄存器
	5.4.5 时钟分频配置寄存器
	5.4.6 调试控制寄存器
	5.4.7 I2S时钟控制寄存器
	5.4.8 复位状态寄存器


	6 DMA模块
	6.1 功能概述
	6.2 主要特性
	6.3 功能描述
	6.3.1 DMA通道
	6.3.2 DMA数据流
	6.3.3 DMA循环模式
	6.3.4 DMA传输模式
	6.3.5 DMA外设选择
	6.3.6 DMA链表模式
	6.3.7 DMA中断

	6.4 寄存器描述
	6.4.1 寄存器列表
	6.4.2 中断屏蔽寄存器
	6.4.3 中断状态寄存器
	6.4.4 UART选择寄存器
	6.4.5 DMA源地址寄存器
	6.4.6 DMA目的地址寄存器
	6.4.7 DMA循环源起始地址寄存器
	6.4.8 DMA循环目的起始地址寄存器
	6.4.9 DMA循环长度寄存器
	6.4.10 DMA通道控制寄存器
	6.4.11 DMA模式选择寄存器
	6.4.12 DMA数据流控制寄存器
	6.4.13 DMA传输字节数寄存器
	6.4.14 DMA链表入口地址寄存器
	6.4.15 DMA当前目的地址寄存器


	7 通用硬件加密模块
	7.1 功能概述
	7.2 主要特征
	7.3 功能描述
	7.3.1 SHA1加密
	7.3.2 MD5加密
	7.3.3 RC4加密
	7.3.4 DES加密
	7.3.5 3DES加密
	7.3.6 AES加密
	7.3.7 CRC加密
	7.3.8 TRNG随机数发生器

	7.4 寄存器描述
	7.4.1 寄存器列表
	7.4.2 配置寄存器
	7.4.3 TRNG控制寄存器
	7.4.4 控制寄存器
	7.4.5 状态寄存器


	8 RSA加密模块
	8.1 功能概述
	8.2 主要特征
	8.3 功能描述
	8.3.1 模乘功能

	8.4 寄存器描述
	8.4.1 寄存器列表
	8.4.2 数据X寄存器
	8.4.3 数据Y寄存器
	8.4.4 数据M寄存器
	8.4.5 数据D寄存器
	8.4.6 RSA 控制寄存器
	8.4.7 参数MC寄存器
	8.4.8 参数N寄存器


	9 GPIO模块
	9.1 功能概述
	9.2 主要特性
	9.3 功能描述
	9.4 寄存器描述
	9.4.1 寄存器列表
	9.4.2 GPIO数据寄存器
	9.4.3 GPIO数据使能寄存器
	9.4.4 GPIO方向控制寄存器
	9.4.5 GPIO上下拉控制寄存器
	9.4.6 GPIO复用选择寄存器
	9.4.7 GPIO复用选择寄存器1
	9.4.8 GPIO复用选择寄存器0
	9.4.9 GPIO中断触发方式配置寄存器
	9.4.10 GPIO中断边沿触发模式配置寄存器
	9.4.11 GPIO中断上下边沿触发配置寄存器
	9.4.12 GPIO中断使能配置寄存器
	9.4.13 GPIO裸中断状态寄存器
	9.4.14 GPIO屏蔽后中断状态寄存器
	9.4.15 GPIO中断清除控制寄存器


	10 高速SPI设备控制器
	10.1 功能概述
	10.2 主要特性
	10.3 功能描述
	10.3.1 SPI协议简介
	10.3.2 SPI工作过程

	10.4 寄存器描述
	10.4.1 HSPI芯片内部操作的寄存器列表
	10.4.1.1 HSPI FIFO清空寄存器
	10.4.1.2 HSPI 配置寄存器
	10.4.1.3 HSPI 模式配置寄存器
	10.4.1.4 HSPI 中断配置寄存器
	10.4.1.5 HSPI 中断状态寄存器
	10.4.1.6 HSPI 数据上传长度寄存器

	10.4.2 主机端访问HSPI控制器寄存器列表
	10.4.2.1 HSPI 获取数据长度寄存器
	10.4.2.2 HSPI 下发数据标志寄存器
	10.4.2.3 HSPI 中断配置寄存器
	10.4.2.4 HSPI 中断状态寄存器
	10.4.2.5 HSPI 数据端口0
	10.4.2.6 HSPI 数据端口1
	10.4.2.7 HSPI 命令端口0
	10.4.2.8 HSPI 命令端口1

	10.4.3 高速SPI设备控制器接口时序
	10.4.3.1 数据格式
	10.4.3.2 时序
	10.4.3.3 中断
	10.4.3.4 主SPI收发数据工作流程



	11 SDIO设备控制器
	11.1 功能概述
	11.2 主要特性
	11.3 功能描述
	11.3.1 SDIO总线
	11.3.2 SDIO命令
	11.3.3 SDIO内部存储

	11.4 寄存器描述
	11.4.1 寄存器列表
	11.4.2 SDIO Fn0 寄存器
	11.4.2.1 SDIO CCCR寄存器和FBR1寄存器列表

	11.4.3 SDIO Fn1 寄存器
	11.4.3.1  SDIO AHB接口从设备寄存器



	12 HSPI/SDIO Wrapper控制器
	12.1 功能概述
	12.2 主要特性
	12.3  功能描述
	12.3.1 上行数据接收功能
	12.3.2 下行数据搬移功能

	12.4 寄存器描述
	12.4.1 寄存器列表
	12.4.2 WRAPPER中断状态寄存器
	12.4.3 WRAPPER中断配置寄存器
	12.4.4 WRAPPER上行命令就绪寄存器
	12.4.5 WRAPPER下行命令buf就绪寄存器
	12.4.6 SDIO TX链接使能寄存器
	12.4.7 SDIO TX链接地址寄存器
	12.4.8 SDIO TX使能寄存器
	12.4.9 SDIO TX状态寄存器
	12.4.10 SDIO RX链接使能寄存器
	12.4.11  SDIO RX链接地址寄存器
	12.4.12 SDIO RX使能寄存器
	12.4.13  SDIO RX状态寄存器
	12.4.14  WRAPPER CMD BUF基地址寄存器
	12.4.15  WRAPPER CMD BUF SIZE寄存器


	13 SDIO HOST设备控制器
	13.1 功能概述
	13.2 主要特性


