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1  

1.1 Ώ  

W801 ₮ ѿ ῀ Wi- Fi SoC Ȃ ̆ ᴆ ̆ ᴇ

Ȃ ԍ IoT̂ ̃ ֟ Ȃ Wi- Fi BLE4.2 Comboⱳ ῒҺ ⱳ ̕

̆ XT804ῤ ̆ῤ QFlash̆ SDIOȁSPIȁUARTȁGPIOȁIаCȁPWMȁIаSȁ7816̆ LCD̆ Touch 

Sensor , ᴆⱴ Ȃ ̆ MCU ῃῤ ̆ ף ῃ ̆ῃ

ᴆⱴ Ữ̆ ᴆ ̆ ῃ ̆ ῃ ῃ ̆ ֟ ῃ Ȃ 

 

Һ W801 ῤ ̆ ⱳ Ḥ ץ ᶏ Ḥ ̕ ꜚ ȁ

Һ Ȃ ᶫ SDKҬ ⱳ ̆ ץ ꜚ

ȁ ᶛ̆ץ ⱴ ⱳ Ȃ Wi- Fi /BT №

Ȃ 

1.2  

W801 ȁ ȁ Ḥ ̆ ȇW801 ֟ ӥȈ ̕ 

 

W801 ῤ ԅ 2Mbytes QFlash Ữ ̆ᵬҹף ץ Ữ Ȃ ᶫԅ QFlash ᵬ

Ḥ Ȃ ₮ ̆ QFlash Ύ̕ 

 

W801  XT804 8̆04 ῏ ⱳ ׃ ȁ ץ Ὲ Ḥ ̕ 

 

Ḥ ( http://www.winnermicro.com/ )Ȃ 

 

 

 

2  

 ̧  

ü QFN56 ̆6mm x 6mmȂ 

 

 ̧  

ü XT804 ̆ 240MHz 

ü 288KB SRAM 

http://www.winnermicro.com/
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ü 2MB FLASH 

ü 8 DMA └ ̆ 16ҩ ᴆ ̆ ᴆ  

ü PA/LNA/TR- Switch 

ü 32.768KHz  

ü  

ü LDO 

ü ҉ ᵝ  

 

 ̧  

ü 1ҩ SDIO2.0 Device └ ̆ SDIO 1ᵝ/4 ᵝ/SPI ҈ ᵬ ̆ ᵬ 0~50MHz 

ü  1ҩ SDIO 2.0 HOST └ ̆ SDIO ҍ SD ᵬ̆ ᵬ 0~50MHz 

ü 1ҩ QSPI PSRAM ̆  64MB PSRAM̆ ᵬ 80MHz̕  

ü 5ҩ UART ̆ RTS/CTS̆ 1200bps~2Mbps 

ü 1ҩ SPI׆ ̆ ᵬ 0~50MHz 

ü 1ҩ SPIҺ/׆ ̆Һ ᵬ ҹ 20MHz̆ ׆ 6Mbps ᴰ  

ü ѿҩ I2C └ ̆ 100/400Kbps  

ü PWM└ ̆ 5 PWM 

₮ 2 PWM῀Ȃ ₮ 20MHz̆ ῀ 20MHz 

ü I2S └ ̆ 32KHz⌠ 192KHz I2S  

ü 1ҩ 7816 ̆Ὶ UART  ISO- 7816- 3 T=0.T=1 ̕  

EVM2000  

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

ü  1 №̆ ң 12bit  ADC ̕ 

ü 11  Touch Sensor̕  

ü 17ҩ GPIO ̆ ҩ IO  

ү ῏ Ȃΐ ῀ ₮ Ȃ 

 

 ̧ WIFI ҍⱳ  

ü GB15629.11- 2006ȁIEEE802.11 b/g/n̕ 

ü WMM/WMM- PS/WPA/WPA2/WPS 

ü WiFi Direct ̕ 

ü EDCAḤ ῀ ̕ 

ü 20/40M ᵬ ̕ 

ü STBCȁGreenFieldȁShort - GIȁ ᴰ ̕ 

ü RIFS ̕ 

ü AMPDUȁAMSDU̕ 

ü 802.11n MCS 0~7ȁMCS32 ᴰ ᵝ̆ᴰ ⌠ 150Mbps; 

ü HT- immediate Compressed BlockAckȁnornal ACKȁno ACK ̕ 

ü CTS to self ̕ 

ü APⱳ ̕AP STA ᶏ ̕ 

ü BSS Ҭ̆ ҩ ̆ ғ ҩ ⱴ Ҍ ̆ ץ

ҹ 32ҩ ῀ STAⱴ ̕ 

ü BSS Ạҹ APᶏ ̆ ҍ ҹ 32ҩ̕ 

ü ̔ 
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Â 20MHz MCS7@- 71dBm@10%PER̕ 

Â 40MHz MCS7@- 67dBm@10%PER̕ 

Â 54Mbps@- 73dBm@10%PER̕ 

Â 11Mbps@- 86dBm@8%PER̕ 

Â 1Mbps@- 96dBm@8%PER̕ 

ü Ҍ ̕ 

ü ⱳ ̕ 

 

 ̧ ҍⱳ  

ü / ̆ BT/BLE4.2  

ü DR/EDR ̕ 

ü BLE 1Mbps ̕ 

 

 

 ̧ ᶫ ҍⱳ  

ü 3.3V ᶫ ̕ 

ü Wi- Fi ⱳ ̕ 

ü ᵬȁ ȁ ȁ῏ ᵬ ̕ 

ü ⱳ ԍ 10uA̕  
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3  

ѿ ȁ 802.11n̂ 1T1R̃ SOC Ȃ SOC

╠ RF Transceiver̆CMOS PAⱳ ̆ / ᵣ └̆SDIOȁSPIȁUARTȁ

GPIO ᵞⱳ WLAN Ȃ 

 

W801 GB15629.11- 2006ȁIEEE802.11 b/g/ n ̆ ғ STBCȁGreen Field ȁShort -

GIȁ ᴰ ȁRIFS ȁAMPDUȁAMSDUȁT- immediate Compressed Block Ackȁnormal ACKȁno 

ACKȁCTS to self ү ץ ᵬȂ 

 

W801 ῤ ԅ ╠ ȁA/D D/A Ȃ DSSŜ ↓ ץ̃ OFDM̂

֜ № ̃ └ ̆ΐ ⱬ̆ Ҍ ᴰ Ȃ ╠

AGCⱳ ᶏ ᶃ ȂW801 ԅῤ Ḥ ̆ ץ

҉ Ȃ 

 

W801 ῃ ̆Ҍֽ ‰ WAPIⱴ ̆ ‰WEPȁTKIPȁCCMPⱴ ̆

֓ ᴆ ᴆᶏ ԍ ᴰ Ḡ Ḥ ׅ ҍ ⱴ Ḥ

ᴰ Ȃ 

 

W801 ԅ IEEE802.11ץ Wi- Fi ᵬ ̆ └ Ȃ

ᵬȁ ȁ ȁ῏ ᵬ ׆̆ ᶏ ҩ ᵞⱳ ̆ Ḃ ᶏ

ӈҌ Ȃ 

 

W801 ԅ 32ᵝ ῀ ̆ ῤ ץ̆ ү ̆Ḃԍᶏ

ԍ ֟ ԋ ᵬȂ 

 

W801 APⱳ ̆ ץ 5ҩ SSID ̆ 5ҩ AP ⱳ Ȃ

ⱳ Ȃ ץ ᵬҹ STAⱴ῀≢ ̆ ᵬҹ AP BSS ⱳ Ȃ 

 

W801 WPS ׆̆ ѿ ᵬ ץ ⱴ ῃ ̆Ḡ Ḥ ῃ

Ȃ 

 

W801 ⱳ ȁ Ḡ ԅWLAN Ҍ Ữ Ȃ 
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4  

4.1  

Ҋ W801 ᵣ ̆ № XT804 CPŬ 288KB SRAM 20KB ROM Ữ ȂPMU

№ᵬҹ ᶫ ᶫԅ҉ ̆ ̆ ⱳ Ȃ ᶫԅү ⱳ

ᴆⱴ ⱳ ȂWi- Fi № ԅ MAC̆ BB RFȂ 

 

 

 1 W801  
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4.2  

W801 ң ̆ Ҋ  

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 W801  

 

̂1̃AHB- 1  

ҩҺ - XT804̆ DMĂ GPSECץ 5ҩ׆ Ȃ 

XT804 └ 32 ᵝ ῀ CPU  ̆ 16/32 ᵝ פ ̆ ԅ

3 Ȃ 

XT804 ᶫ ⱳ ̆ ᴆ ᾝȁ ҉ ȁDSP ⱴ ᾝȁ Ḥ ȁ

҉ IP ̆ Ȃ ̆XT804 ᶫ ̆ ȁ

פ ȁ ȂXT804 Ҭ Ạԅ ⱴ ̆Ҭ ֽ 13 ҩ Ȃ

ᵬ 240MHz ̆ ץ ҹ 240/160/120/80/ 40MHz̆ ᵞȂ 

 

 

 1 AHB- 1 Һ ↓  

Һ  ⱳ  

CPU 
̆ Ữ ҍᶏ ץ̆ 802.11MAC Ȃ

240MHz 

DMA 8 DMA ̆ ҉ 16ҩ ᴆ DMA Ȃ 

GPSEC 
ⱴ ̆ DES/3DESSHA1/AES/MD5/RC4/CRC/PRDNȂ ꜚ ῤ

ῤ ⱴ ΏȂ 

 

 

 

 

 2 AHB- ׆ 1 ↓  
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׆  ⱳ  

ROM 

ROM CPU҉ ∆ ᴆȂ  

Һ ∆ ᵬȂ ҉ ᵬ ̆ CPU

└ ֜ FLASHҬ Ữ ᴆȂ 

AHB2AHB  

CPU ⌠ BusMatrix2 Һ Ȃ

̆ғ CPU ҍ BusMatrix2 ᶛҹ M̔ 1̆Mҹ

ԍ ԍ 1 Ȃ 

FLASH Ữ ᴆף ץ Ȃ 

SRAM 160KB ԍ פ ̆ ᴆ ץ ᶏ Ữ Ȃ 

RSA 2048bit RSAⱴ  

GPSEC ⱴ / ̆ SHA1/AES/MD5/RC4/CRC/TRNGȂ ꜚ ῤ

ῤ ⱴ / ΏȂ 

SDIO_HOST SDIO 2.0 ‰ SDIO HOST └ ̕ SDIO Ȃ

SDIO ҹ № ⌠̆ 50MHzȂ 

 PSRAM_CTRL QSPI PSRAM └ Ȃ └ PSRAMȂQSPI 

№ ⌠̆ 80MHz Ȃ 

 

̂2̃AHB- 2  

4ҩҺ ̆3ҩ׆ ̆ᶏ crossbar ̆ Ҍ Һ Ҍ ׆

׆̆ ⱴ Ȃ ᵬ 40MHz ̆ ץ ҹ ᵞȂ 

 3 AHB- 2 Һ ↓  

Һ  ⱳ  

MAC 
802.11MAC └ Ȃ ᵬҺ

̆ Ώ ץ̆ Ώ ᵬȂ 

SEC 

ῃ ̆ ⱴ Ȃ ̆

MAC ᵝ ̆ ⱴ ̕ ̆

MAC ᵝ ̆ Ȃ 

AHB2AHB AHB- 1 ⌠ AHB- 2 Һ Ȃ 

SDIO/HSPI 
Һ SDIO2.0 └ SPI׆ └

ҹ AHB Ḥ ̆ ῤ Ữ Ȃ 

Һ ᴨᾢ ̆ ҉ Ҋᴨᾢ ⁞Ȃ 

 

 4 AHB- 2 ׆ ↓  

׆  ⱳ  

SRAM 128KB 
ԍ Ữ҉ Ҋ ̆SDIO/SPI/UART ᶏ RAM ᵬ

 

Configuration  ̆ ѿ Ȃ 

APB ᵞ ̆ ᵞ ᶏ APB Ȃ 

BT_CORE └ Ȃ 
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4.3  

W801 ᶏ 24/40MHz ᵣᵬҹ SoC ̆ ῤῤ 1ҩ DPLL ₮ 480MHz̆ᶫ CPŬ

̆ WiFi ᶏ ̕ ῤ ῤ 32.768KHZ RC ̆ᶫ PMU 

LCD ᶏ Ȃ Ҋ Ȃ 

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 W801  
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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

 

 W801  

 

XT804 4G Ữ ̆ ҉ №ҹ 6ҩ block̆№≢ҹף ̆ῤ ̆ ҉ ̆ Ữ
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̆ Ȃ ̆W801 ῤ Ữ ҈ ⌠╠҈ Ȃ 

 

 5  ⅞№ 

׆

 

BootMode=0 №  

ROM 0x0000 0000 ~ 0x0004 FFF  ᴆף

 

FLASH 0x0800 0000 ~ 0x0FFF FFFF  ᵬҹҒ פ

Ữ Ȃ 

SRAM 0x2000 0000 ~ 0x2002 7FFF  ᴆῤ פ

Ữ  

Mac RAM 0x2002 8000 ~ 0x2004 7FFF  SDIO/H- SPI/UART

 

PSRAM 0x3000 000~0x30800000  ῤ  

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 Clockҍ Reset

 

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 
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0x4000 2A00 ~ 0x4000 A9FF BT Core  

0x4000 B000 ~ 0x4000 B0FF SASC- B1 

ѿ ῤ ῃ

 

0x4000 B100 ~ 0x4000 B1FF SASC- Flash 

Flash ῃ  

0x4000 B200 ~ 0x4000 B2FF SASC- B2 

ԋ ῤ ῃ

 

    

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 

0x4001 2000 ~ 0x4001 22FF I2S 
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0x4001 2200 ~ 0x4001 23FF BT- modem 

0x4001 2400 ~ 0x4001 25FF Touch Sensor 

 

0x4001 2600 ~ 0x4001 25FF TIPC 

Interface ῃ  

0x4001 4000 ~ 0x4000 BFFF RF_BIST DAC ῤ

 

0x4001 C000 ~ 0x4003 BFFF RF_BIST ADC 

ῤ  

0x4001 3C00 ~ 0x5FFF FFFF RSV 

 

 

 

 

 

 

 

 

  



 

37 

4.4.1 SRAM 

W801ῤ 288KB SRAMȂῒҬ 160KB ѿ AHB ҉̆128KB ԋ AHB ҉ȂCPU ѿ

ץ ῤ ̆ᵖ ԋ ҉ ԋ ҉ 128KB ῤ Ȃ 

 

4.4.2 Flash  

4.4.2.1 QFlash 

W801ῤ 2MBytes QFlashȂ ῤ 32KB cache XIP QFlash҉ Ȃ 

Ҭ̆CPU ᾢ׆ CacheҬ ̆פ Ҍ פ ץ̆ 8Bytesѿ ׆ QFlash

̆פ ῀ CacheῤȂ ̆ ף ԍ 32K ̆CPU ׆ QFlash ̆פ

CPU ץ Ȃ҉ ҹ פ ᵬ ̆ ҩ Image RO ᴪץ

ᵬȂ Ȃ 

 

QFlashӞ ץ Ữ ̆ Ώ QFlashῤ ̆ ῤ QFlash └

ᵬ̆QFlash ᶫԅ ȁ פ ꜛ ᵬȂΐᵣ QFlash

└ Ȃ 

 

̆ Ώ῀ ̆ ∞ ȁ ᵬ̆ ҹ QFlash

└ ᴪ ∞ Ȃ QFlash └ ̆ Ώ῀ Ȃ 

 

4.4.2.2 SPI Flash  

W801 ԅ 6PIN QFlash ӊ ̂ῤ PIN̆ ̃̆ ᵞ SPI Ȃ SPI

ᵬ 20MHz̆ Һ׆ⱳ ̆ SPI Ȃ 

 

4.4.3 PSRAM 

W801ῤ SPI/QSPI PSRAM└ ̆ 64Mb PSRAM ̆ ᶫ

PSRAMΏ ᵬȂ Ώ 80MHzȂ Ữ ᾟ ̆ ᶏץ PSRAMᾟף

Ữ Ữ ȂPSRAM XIP C̆PU Cache PSRAMҬ Ȃ 

 

 

4.5 ꜚ  

W801 ҉ ̆CPUᴪ ꜚ ROMҬ ᴆ̆ⱴ FlashҬ ImageȂ 

ROM ᴆ ᴪ BootMode(PA0) ̆ Ḥ ∞ ῀ ꜚ ̔ 

 

 

 

 6 ꜚ  
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BootMode ꜚ ᴆ ꜚ  

  ꜚ  

ᵞ 

<30ms̆  ꜚ  

  

>=30ms   ῀ⱳ  

̔ 

̔ ⱳ ̆ Ҍ ᵬȂ 

ⱳ ̔ ῀ ROM ⱳ ̆ɒ Ҋ̔ ᴆ̆ Ώ MAC ̆ Ḥ ȇWM_W801_ROM

ⱳ .pdf Ȉ 

 

̆BootMode ԍ ֟ Ȃ ֟ ̆ BootMode ᵞ

30ms̆҉ץ ῀ⱳ ̆ ץ Flash ᵬȂ 

 

֟ ḱ Ҭ̆ ῀ľ ῃ Ŀ̂῏ԍ ῃ

ȇWM_W801_ROMⱳ Ȉ̃ ̆ ץ ῀ⱳ ̆ Imagĕ Ώ῀ ImageȂ 

 

̆ ᴆ₮ ᴋᵥ ̆ ץ BootMode ᵞ 30ms̆҉ץ ῀ұ Ҋ

ⱳ ̆ ᴆȂ 
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5 ҍ ᵝ   

5.1 ⱳ  

ҍ ᵝ ԅ ᴆ ᵝ └Ȃ └ ̆ ῏ ץ

̕ ᵝ └ ץ ᵝ └Ȃ 

 

5.2 Һ  

 ̧ ῏  

 ̧ № ῏  

 ̧ ᴆ ᵝ 

 ̧ CPU  

 ̧ ADC/DAC  

 ̧ I2S  

 

5.3 ⱳ  

5.3.1  

ᶏ CLK_GATE_ENץ └ ⱳ ῏ ׆̆ ⌠῏ ѿ ⱳ

Ȃ 

 

ҹԅ ᶫ ᴆ ⱳ └ ̆ ҍ ᵝ ᶫԅ ῤ ⱳ Ȃ ῏

̆ ҍ Ả ᵬ̆ ᵞ ꜚ ⱳ Ȃ 

 

ΐᵣ ῏ SW_CLKG_EN Ȃ 

 

5.3.2 ῏  

ᶭ ῤ ֓ ̆ ῏ ֓ⱳ Ȃ 

Ҍ ̆ ↕ ᴪ PMUⱳ Ȃ 

 

5.3.3 ⱳ ᵝ 

ᶫԅ ᵝⱳ ̆ SW_RST_CTRL BITҹ 0 ץ ⌠ ᵝȂ 

ᵖ ̆ ᵝ Ҍᴪ ꜚ ̆ ᵬ SW_RST_CTRL BITᵝ 1Ȃ 

 

ᵝⱳ Ҍᴪ ᵝ CPU WatchDogȂ 

Ҭ̆ APB/BUS1/BUS2( APB ̆ ) ᵝ ᵬҌ ̆ᴪ

Ȃ 
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5.3.4 №  

W801 40MHz/24MHz ᵣᵬҹ ̆ ῤ DPLL̆ ₮ 480MHz ᵬҹῃ

̂ Ҋ Ȃ̃ 

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 № ῏  

ҍ CPU ѿ ̆ ҹWLAN 1/4Ȃ 

 

WLAN Ӟ ҩWLAN Ȃ 

Ҭ ᶫԅ CPU ҍWLAN ⱳ ̆ᶫ ᴆ ⱳ ᶏ Ȃ 

SYS_CLK_DIV BIT[7:0] ץ CPU № ȂCPU № ҹ DPLL

₮̆ ҹ 480MHzȂCPU № ṿҹ 6̆ CPU ᵬ ҹ 480MHz 6№ ̆ 80MHzȂ

CPU ̆ ץ Ȃ 

 

CLK_PERI ᶫ SoC Ҭⱴ ץ̆ ֓ ̆

PWM ̆I2S ̆Flash Ȃ Ӟ DPLL ₮ 480MHz№ ₮Ȃ ᵬ ’Ҋ

ҹ 3№ ̆ ⌠ CLK_PERI  160MHzȂ CLK_PERI 2№ ̆4№ ⌠ 80MHz

40MHz̆ ᶫ ⱴ ᶏ Ȃ 

 

SYS_CLK_DIV BIT[15:8 ] ץ WLAN № Ȃ № ҹ 3̆ DPLL

480MHz ₮ 3№ ̆ ⌠ 160MHz ̆ᵬҹ WLAN̂WLANῬ № ⌠ ҹ

ᵞ ᶫWLAN ᶏ Ȃ 

 

̔ WLAN ᵬ̆WLAN Ḡ 160MHz̆ ↕WLAN Ȃ 

Ҍ WLAN ᵬ Ṝ̆ ץ WLAN ᵞ̆ ᵞ ꜚ ⱳ Ȃ 

 

Ṝ̆ ̔ ҍ ᶛ M̔ 1 ῒ̆ҬMҹ ̆

ҹ 1Ȃ ̆Ӟ SYS_CLK_DIV BIT [ 23: 16], 

ᶛ Ȃ ↕̆ ⌠ Ȃ 

 

SYS_CLK_SEL[15:8 ] ᶫԅ SAR_ADCᵬ № ץ̆ 40Mҹ № Ȃ№
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ҹ № ṿȂ 

 

SYS_CLK_SELBIT[4]ҹ RSA ̆ ץ 80MHz 160MHzȂ 

BIT[5] ҹ GPSEC ̆ ץ 80MHz 160MHzȂ 

BIT[6] ҹ FLASH ̆ ץ 40MHz 80MHzȂ 

 

cpu_clk_divider w̆lan_clk_divider b̆us2_syncdn_factor s̆dadc_fdiv ̆

ᵝ SYS_CLK_DIV BIT[31]̆ ᴆ ꜚ ҉ ҩ ⌠№ ̆ BIT[31]Ȃ 

I2S_CLK_CTRLᶫԅ I2S ⱳ Ȃ 

 

5.3.5 ⱳ └ 

ץ DEBUG_CTRLṿ( SYS_CLK_SEL-  BIT[ 16]) ⌠ᶏ JTAGⱳ Ȃ 
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5.4  

5.4.1 ↓  

 7 ᵝ ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 ᴆ ᶏ  SW_CLKG_EN RW ᴆ ῏  0X0000_7FFF 

0X0004 ᴆ  SW_CLK_MASK RW 
ᴆ ῏

 
0X0000_007E 

0X0008 Ḡ      

0X000C ᴆ ᵝ └  SW_RST_CTRL RW ᴆ ᵝ  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 ᵝ  RESET_STATUS RW 
CPU ᵝҍWatchdog ᵝ

 
0x0000_0000 

 

5.4.2 ᴆ ᶏ  

 8 ᴆ ᶏ  

ᵝ  ᵬ  ᵝṿ 

[31:22 ]  RO Ḡ   

[21]  RW soft_touch_gate_en  

touch_sensor ̆ touch_sensor  

0̔touch_sensor ῏  

1:  touch_sensor  

1Ľb1 

[20]  RW soft_bt_gate_en  

BT./ BLE ̆ BT/BLE  

0̔BT/BLE ῏  

1:  BT/BLE  

1Ľb1 

[19]  RW soft_qsram_gate_en 

qspi_ram ̆ qspi_ram  

0̔qspi_ram ῏  

1:  qspi_ram  

1Ľb1 

[18]  RW soft_sdio_m_gate_en 

sdio_master ̆ sdio_master  

0̔sdio_master ῏  

1:  sdio_master  

1Ľb1 

[17]  RW soft_gpsec_gate_en 1Ľb1 
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gpsec ̆ gpsec  

0̔gpsec ῏  

1:  gpsec  

[16]  RW soft_rsa_gate_en  

RSA ̆ RSA  

0̔RSA ῏  

1̔RSA  

1Ľb1 

[15]  RW soft_i2s_gate_en  

i2s ̆ i2s  

0̔i2s ῏  

1̔i2s  

1Ľb1 

[14]  RW 

soft_lcd_gate_en  

lcd ̆ lcd  

0̔lcd ῏  

1̔lcd  

1Ľb1 

[13]  RW 

Soft_pwm_gate_en 

pwm ̆ pwm  

0̔pwm ῏  

1̔pwm  

1Ľb1 

[12]  RW 

soft_sd_adc_gate_en 

sd_adc_ ̆ sd_adc_  

0̔sd_adc_ ῏  

1̔sd_adc_  

1Ľb1 

[11]  RW 

soft_gpio_gate_en   

GPIO ̆ GPIO  

0̔GPIO ῏  

1̔GPIO  

1Ľb1 

[10]  RW 

soft_timer_gate_en  

timer ̆ timer  

0̔timer ῏  

1̔timer  

1Ľb1 

[9]  RW 

soft_rf_cfg_gate_en ̔ῤ ᶏ ̆ ḱ  

rf_cfg ̆ rf_cfg  

1Ľb0̔rf_cfg ῏  

1Ľb1̔rf_cfg  

1Ľb1 

[8]  RW soft_dma_gate_en  1Ľb1 
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ᶫ dma ῏  

1Ľb0̔dma ῏  

1Ľb1̔dma  

[7]  RW 

soft_ls_spi_gate_en  

ᵞ spi ̆ ᵞ spi  

1Ľb0̔γ spi ῏  

1Ľb1̔γ spi  

1Ľb1 

[ 6]  

RW soft_ua r t5_gate_en  

uar t5 ̆ uar t5  

0̔uar t5 ῏  

1̔uar t5  

1Ľb1 

[ 5]  RW soft_ua r t4_gate_en  

uar t4 ̆ uar t4  

0̔uar t4 ῏  

1̔uar t4  

1Ľb1 

[ 4]  RW soft_ua r t3_gate_en  

uar t3 ̆ uar t3  

0̔uar t3 ῏  

1̔uar t3  

1Ľb1 

[ 3]  RW soft_ua r t2_gate_en  

uar t2 ̆ uar t2  

0̔uar t2 ῏  

1̔uar t2  

1Ľb1 

[2]  RW 

soft_uart1_gate_en  

uart1 ̆ uart1  

1Ľb0̔uart1 ῏  

1Ľb1̔uart1  

1Ľb1 

[1]  RW 

soft_uart0_gate_en  

uart0 ̆ uart0  

1Ľb0̔uart0 ῏  

1Ľb1̔uart0  

1Ľb1 

[0]  RW 

soft_i2c_gate_en  

i2c ̆ i2c  

1Ľb0̔i2c ῏  

1Ľb1̔i2c  

1Ľb1 
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5.4.3 ᴆ  

 9 ᴆ   

ᵝ  ᵬ  ᵝṿ 

[6]  RW 

soft_cpu_clk_gt_mask   

ᶫ CPU ̂ CPŬ bus1ȁROMȁSRAM̃ ῏

̂ CPU ῀WFI Ṝ̆Ҍ ῏ ̃ 

1Ľb0̔ᾛ ῏  

1Ľb1̔Ҍᾛ ῏  

1Ľb1 

[5 : 2]  RW Ḡ ̆ῤ ᶏ ̆ ḱ   

[1]  RW 

soft_sdioahb_clk_gt_mask  

ᶫ sdio ahb ῏  

1Ľb0̔ᾛ ῏  

1Ľb1̔Ҍᾛ ῏  

1Ľb1 

[0]  RW 

soft_pmu_clk_gt_mask  

pll ₮ ѿҩ ᾝ̆ ̆ ᾛ PMU̓͂ Ȃ 

1Ľb0̔ᾛ PMU̓͂ ᾝ̆׆ ῏  

1Ľb1̔Ҍᾛ PMU̓͂ ᾝ 

1Ľb0 

 

5.4.4 ᴆ ᵝ └  

 10 ᴆ ᵝ └  

ᵝ  ᵬ  ᵝṿ 

[31]  

RW soft_ touch_rst_n  

ᴆ ᵝ touch_sensor  

0̔ ᵝ 

1̔ ᵝ  

1Ľb1 

[30]  RW soft_rst_flash_n  

ᴆ ᵝ Flash └  

0̔ ᵝ 

1̔ ᵝ  

1Ľb1 

[29]  RW soft_rst_bt_n  

ᴆ ᵝ BT  

0̔ ᵝ 

1̔ ᵝ  

1Ľb1 

[28]  RW soft_rst_ qspi_ram_n  

ᴆ ᵝ qspi_ram  

0̔ ᵝ 

1Ľb1 
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1̔ ᵝ  

[27]  RW 

soft_rst_ sdio_m_n  

ᴆ ᵝ sdio_master  

0̔ ᵝ 

1̔ ᵝ  

1Ľb1 

[26]  RW 

soft_rst_gpsec_n  

ᴆ ᵝ gpsec  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[25]  RW 

soft_rst_rsa_n  

ᴆ ᵝ RSA  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[24]  RW 

soft_rst_i2s_n  

ᴆ ᵝ i2s  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[23]  RW 

soft_rst_lcd_n  

ᴆ ᵝ lcd  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[22]  RW 

soft_rst_pwm_n  

ᴆ ᵝ pwm  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[21]  RW 

soft_rst_sar_adc_n   

ᴆ ᵝ sar_adc  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[20]  RW 

soft_rst_timer_n    

ᴆ ᵝ timer  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[19]  RW 

soft_rst_gpio_n     

ᴆ ᵝ gpio  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 
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[18]  RW 

soft_rst_rf_cfg_n   

ᴆ ᵝ RF (ῤ ᶏ ̆ ḱ )  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[17]  RW 

soft_rst_spis_n     

ᴆ ᵝ spi  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[16]  RW 

soft_rst_spim_n     

ᴆ ᵝᵞ spi  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[15]  RW soft_rst_uart5_n    

ᴆ ᵝ ῤ uart5  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[14]  RW soft_rst_uart4_n    

ᴆ ᵝ ῤ uart4  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[13]  RW soft_rst_uart3_n    

ᴆ ᵝ ῤ uart3  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[12]  RW soft_rst_uart2_n    

ᴆ ᵝ ῤ uart2  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[11]  RW 

soft_rst_uart1_n    

ᴆ ᵝ ῤ uart1  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[10]  RW 

soft_rst_uart0_n    

ᴆ ᵝ ῤ uart0  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 
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[9]  RW 

soft_rst_i2c_n      

ᴆ ᵝ ῤ i2c  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[8]  RW 

soft_rst_bus2_n     

ᴆ ᵝ ῤ bus2  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[7]  RW 

soft_rst_bus1_n    

ᴆ ᵝ ῤ bus1  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[6]  RW 

soft_rst_apb_n      

ᴆ ᵝ abp  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[5]  RW 

soft_rst_mem_mng_n  

ᴆ ᵝ mem_mng (ῤ ᶏ ̆ ḱ )  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[4]  RW 

soft_rst_dma_n      

ᴆ ᵝ dma  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[3]  RW 

soft_rst_sdio_ahb_n  

ᴆ ᵝ sdio ahb  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[2]  RW 

soft_rst_sec_n      

ᴆ ᵝ ῃ (ῤ ᶏ ̆ ḱ )  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

[1]  RW 

soft_rst_mac_n    

ᴆ ᵝ mac (ῤ ᶏ ̆ ḱ )  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ    

1Ľb1 
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[0]  RW 

soft_rst_bbp_n      

ᴆ ᵝ bbp (ῤ ᶏ ̆ ḱ )  

1Ľb0̔ ᵝ 

1Ľb1̔ ᵝ  

1Ľb1 

 

5.4.5 №  

 11 №  

ᵝ  ᵬ  ᵝṿ 

[31]  RW 

divide_freq_en  

cpu_clk_divider ̆wlan_clk_divider ̆bus2_syncdn_factor̆

sdadc_fdiv ̆ ᵝ ̆ ᴆ ꜚ ҉ ҩ ⌠№ ̆

Ȃ 

1Ľb0̔№  

1Ľb1̔ ᴆ №  

̔ № ̆ Divide_freq_en ̆  

1Ľb0 

[30:2 8]   Ḡ   

[27: 24]  RW 

Peripheral_divider  

160M  № ̔ 

ץ DPLLҹ № Ȃ№ ҹ № ṿȂ№ ₮ ҹ 160MHzȂDPLL 

₮ҹ 480MHz̆ ҹ 3.  

 

4Ľh3 

[ 23: 

16]  
RW 

bus2_syncdn_factor 

bus1 bus2 ᶛ῏ ̆ ҹ N̔ 1 

ῒҬ Nҹ ̆ ̆Һ CPU ᵬ bus2 ӊ Ȃ 

ԍ cpu 80MHz ̆bus2 40MHz ̆↕ N=2 

8Ľh2 

[15 : 

8]  
RW 

wlan_clk_divider  

׆ PLL₮ № ̆ wlan Ȃ ҹ№ ̆ >=2Ȃ 

 

№ ҹ 3̆ pll 480MHz ₮ 3№ ̆ ⌠ 160MHz ̆ᵬҹ

wlan̂wlan № ⌠ ҹ ᵞ ̃̕  

1̔ WLAN ᵬ̆ 160MHz̕ WLAN ῏ ̆↕

ⱳ Ȃ Ҍ ԍ 160MHzȂ 

2̔ԋ APB ҹ № ̕ 

8Ľh3 

[7 : 0]  RW 
cpu_clk_divider    

׆ PLL₮ № ̆ CPUȂ ҹ№ ̆ >=2Ȃ 

8Ľh6 
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№ ҹ 6̆ ᵝ ̆ PLL ₮ 480MHz 6№ ̆ cpu

80MHz Ȃ cpu ̆ ץ  

 

 

5.4.6 └  

 12  

ᵝ  ᵬ  ᵝṿ 

[ 16]  RW 

JTAGᶏ  

1Ľb0: JTAG ⱳ  

1Ľb1: ᶏ JTAG ⱳ  

1Ľb0 

[ 15̔ 8]  RW 

sd_adc_div 

sigma- delta ADC  № ̔ 

ץ 40MHzҹ № Ȃ№ ҹ № ṿȂ 

clk _divider Ҭ Divide_freq_en ̕ 

 

8Ľd10 

[ 7]  RW 
RSV 

 

1Ľb0 

[ 6]  RW 

qflash_ clk_ sel  

QSPI_FLASH  

1̔ᶏ 80MHz ̕  

0̔ᶏ 40MHz̕  

1Ľb0 

[ 5]  RW 

gpsec_sel  

GPSEC  

1̔ᶏ 160MHz ̕  

0̔ᶏ 80MHz̕  

1Ľb0 

[ 4]  RW 

rsa_sel  

RSA  

1̔ᶏ 160MHz ̕  

0̔ᶏ 80MHz̕  

1Ľb0 

[ 3:0]  RW Ḡ ̆ ḱ  4Ľd0 

 

5.4.7 I2S └  

 13 I2S └  

ᵝ  ᵬ  ᵝṿ 

[31:18]   Ḡ   
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[17: 8]  RW 

BCLKDIV 

BCLK№ ̔F_BCLK = F_I2SCLK / BCLKDIV 

̔ EXTAL_ENᶏ ῤ PLL↕ F_I2SCLK =F_CPU (ҍ CPU

)Ȃ 

Ẋ F_CPU = 160MHz̆ WXTAL_ENF_I2SCLK = ̆ 

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

ῒҬ Fs ̆W ̕ 

ҹ F = 1̕ 

ҹ ᵣ F = 2Ȃ 

ᶛ ̆ ᶏ ῤ PLLғ ҹ 24ᵝ̆↕ ҹ ᵣ ̆ ҹ

128KHz̆ BCLKDIV ҹ̂160 * 10e6 / 1 28 * 10e3 * 24 * 2 ̃= 10'h1aȂ 

10Ľb0 

[7 : 2]  RW 

MCLKDIV 

̆↕ MCLK№ ԍ֟ MCLK Ȃ 

F_mclk = F_I2SCLK / (2 * MCLKDIV)̕ 

MCLKDIV = 0 F_I2SCLK ̕ 

MCLKDIV >= 1 F_mclk = F_I2SCLK̕  

̔F_mclk ҹ 256 * fs ̆ῒҬ fs Ȃ 

6Ľb0 

[1]  RW 

MCLKEN 

MCLKᶏ ῏ 

1Ľb0̔ MCLK 

1Ľb1̔ᶏ MCLK 

1Ľb0 

[0]  RW 

EXTAL_EN 

̆ ᶏ ῤ I2S  

1Ľb0̔ῤ  

1Ľb1̔  

̔ᶏ ̆ ҹ 2 * N * 256 fs ̆ῒҬ fs ҹ ̆

N ҹ Ȃ 

1Ľb0 

 

 

5.4.8 ᵝ  

 14 ᵝ  

ᵝ  ᵬ  ᵝṿ 

[31:18]   Ḡ   

[17: 8]  
WO CPU ᵝ  

Ώ 1  CPU soft Reset Status  Ȃ 

1Ľb0 
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[7 : 2]  WO 
Wdog ᵝ  

Ώ 1  Wdog Reset Status  Ȃ 

1Ľb0 

[1]  RO 

CPU ᵝ  

1: CPU ֟ ᵝ̕ 

0: CPU ֟ ᵝ̕ 

1Ľb0 

[0]  RO 

Wdog ᵝ  

1: Wdog ֟  ԅ Reset̕  

0̔Wdpg ֟ Reset  

1ļb0 
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6 DMA  

6.1 ⱳ  

DMA ԍ ҍ Ữ ӊ ץ Ữ ҍ Ữ ӊ ᶫ ᴰ Ȃ ץ ᴋᵥ CPU ᵬ

’Ҋ DMA ꜚ Ȃ CPU ̆Ҍ CPU ῒז פ ᵬȂ  

 

DMA AHB ҉̆ 8 ̆16ҩ ᴆ ̆ ҍ └Ȃ 

6.2 Һ  

 ̧ Amba2.0 ‰ ̆8 DMA  

 ̧ ԍ Ữ DMA ᵬ 

 ̧ 16ҩ ᴆ  

 ̧ 1̆4- burst ᵬ  

 ̧ byteȁhalf - word̆ wordҹ ᵝᴰ ᵬ 

 ̧ ȁ Ҍ ӈ ῤ ᵬ 

 ̧ ῤ ⌠ῤ ̆ῤ ⌠ ̆ ⌠ῤ ᴰ  

 

6.3 ⱳ  

6.3.1 DMA  

W801̓̀ 8 DMA ̆DMA ԑ Ҍ ̆ ץ Ȃ Ҍ ץ Ҍ

DMA Ȃ 

 

ҩ DMA № Ҍ Ẓ ̆ ץ ᶏ ȂҌ

ῃѿ Ȃ 

 15 DMA №  

DMA  0x4000 0800 

DMA_CH0 Ẓ ̂0x10~0x38̃  

DMA_CH1 Ẓ ̂0x40~0x68̃  

DMA_CH2 Ẓ ̂0x70~0x98̃  

ŀ ŀ 

DMA_CH7   Ẓ ̂0x160~0x188̃  

 

6.3.2 DMA  

8 DMA ӊ ᴰ Ȃ 

DMA ץ ҹ DMA ᵬ ӊ Ҍ ȁ ҈ ̔ 

 ̧ DMA_CTRL[2:1]└ DMA ᵬ ̕ 
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 ̧ DMA_CTRL[4:3]└ DMA ᵬ Ȃ 

DMA ץ byteȁhalf - wor dȁword ᵝ̆ ᵝ Ṑ̆

DMA_CTRL[6:5] Ȃ 

 

DMA ץ burst ҩ ᵝ ̆ DMA_CTRL[7] ѿ 1 4ҩ ᵝ

̆ DMA_CTRL[6:5] ҹ word̆ burst ҹ 4̆↕ 4ҩ word Ȃ 

 

DMA ץ ꜚ DMAD Byteҩ ̆ 65535 Bytĕ DMA_CTRL[23:8] Ȃ 

 

6.3.3 DMA  

DMA DMA ӊ ̆ ⌠ ӊ ̆ᴪ ⌠

̆ ̆ ⌠⌠ ᴰ Ȃ 

 

SRC_WRAP_ADDRDEST_WRAP_ADDR ̆

WRAP_SIZE ṿȂ 

 

6.3.4 DMAD  

DMA 3 ᴰ ̔ 

 ̧ ῤ ⌠ῤ  

ᴰ ῤ ̆DMA_MODE[0] ҹ 0̆ ᴆ Ȃ 

 ̧ ῤ ⌠  

ҹῤ ̆ D̆MA_MODE[0] ҹ 1̆ ᴆ D̆MA_MODE[5:2]

ᶏ Ȃ 

 ̧ ⌠ῤ  

ҹ ̆ ῤ D̆MA_MODE[0] ҹ 1̆ ᴆ D̆MA_MODE[5:2]

ᶏ Ȃ 

 

6.3.5 DMA  

ᶏ ⌠ῤ ῤ ⌠ ᴰ Ṝ̆ ԅ ҹ DMA TX RX ̆

DMA_MODE[5:2]Ӟ Ȃ 

̔ ҹ UART ῍ 3ҩ̆ UARTᶏ DMA Ṝ̆ UART_CH[1:0] UARTȂ 

 

6.3.6 DMA  

DMA ᵬ Ȃ ̆ ױ DMA ╠ ῤ Ṝ̆ ץ ╠ Ҋѿ

ҩ Ҭ ᾟ D̆MA ╠ ӊ ∞̆ ⌠Ҋѿҩ ̆ ץ Ҋѿҩ Ȃ

ץ DMA CPU Ȃ 
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ᵬ ̔ DMA_MODE[1] DMAҹ ᵬ ̆Ῥ DESC_ADDR ҹ

̆ Ῥ CHNL_CTRL ᶏ DMAȂ DMA ╠ῤ ̆ ᴆ

̆ DMA Ҭᶭ ̆DMAɰ Ҋѿҩ

Ȃ 

 

6.3.7 DMAҬ  

DMAD burst ֟ץ Ҭ ̆INT_MASK ץ DMA Ҭ Ȃ 

DMA Ҭ ֟ ̆ ץ INT_SRC ╠Ҭ ̆ ╠ ָӇ֟ Ҭ ̆

ᵝ ᴆΏ 1 0Ȃ 

6.4  

6.4.1 ↓  

 16 DMA ↓   

Ẓ   Ώ   ᵝṿ 

0X0000 Ҭ  INT_MASK RW DMAҬ  0X0000_FFFF 

0X0004 Ҭ  INT_SRC RW ╠ DMA Ҭ  0X0000_0000 

0X0008 DMA channel  DMA_CH RW UART ҩ UART 0X0000_0000 

0X000C Ḡ      

DMA CHNL0 registers 

0X0010 DMA  SRC_ADDR RW DMAD  0X0000_0000 

0X0014 DMA  DEST_ADDR RW DMAD  0X0000_0000 

0X0018 DMA  SRC_WRAP_ADDR RW Ҋ DMAD  0X0000_0000 

0X001C DMA  DEST_WRAP_ADDR 
RW Ҋ DMAD

 

0X0000_0000 

0X0020 DMA  WRAP_SIZE RW Ҋ DMA  0X0000_0000 

0X0024 DMA └  CHNL_CTRL RW ╠ DMA ꜚ Ả  0X0000_0000 

0X0028 DMA  DMA_MODE RW DMA ᵬ  0X0000_0000 

0X002C DMA └  DMA_CTRL RW DMAD  0X0000_0000 

0X0030 DMAD  DMA_STATUS RO ╠ ᴰ  0X0000_0000 

0X0034 DMA ῀  DESC_ADDR RW DMA ῀  0X0000_0000 

0X0038 DMA ╠  CUR_DEST_ADDR RO ╠ DMA ᵬ  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 Ҭ  

 17 DMA Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31:16]   Ḡ   

[15]  RW channel7 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[14]  RW channel7 burst_done Ҭ ̆ Ȃ 1Ľb1 

[13]  RW channel6 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[12]  RW channel6 burst_done Ҭ ̆ Ȃ 1Ľb1 

[11]  RW channel5 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[10]  RW channel5 burst_done Ҭ ̆ Ȃ 1Ľb1 

[9]  RW channel4 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[8]  RW channel4 burst_done Ҭ ̆ Ȃ 1Ľb1 

[7]  RW channel3 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[6]  RW channel3 burst_done Ҭ ̆ Ȃ 1Ľb1 

[5]  RW channel2 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[4]  RW channel2 burst_done Ҭ ̆ Ȃ 1Ľb1 

[3]  RW channel1 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[2]  RW channel1 burst_done Ҭ ̆ Ȃ 1Ľb1 

[1]  RW channel0 transfer_done Ҭ ̆ Ȃ 1Ľb1 

[0]  RW channel0 burst_doneҬ ̆ Ȃ 1Ľb1 

 

6.4.3 Ҭ  

 18 DMA Ҭ    

ᵝ  ᵬ  ᵝṿ 

[31:16]   Ḡ   

[15]  RW channel7 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[14]  RW channel7 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 
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[13]  RW channel6 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[12]  RW channel6 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[11]  RW channel5 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[10]  RW channel5 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[9]  RW channel4 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[8]  RW channel4 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[7]  RW channel3 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[6]  RW channel3 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[5]  RW channel2 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[4]  RW channel2 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[3]  RW channel1 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[2]  RW channel1 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

[1]  RW channel0 transfer_done Ҭ ̆Ώ 1 0ȂDMAD ֟ Ҭ Ȃ 1Ľb0 

[0]  RW channel0 burst_done Ҭ ̆Ώ 1 0ȂDMA burst ֟ Ҭ Ȃ 1Ľb0 

 

6.4.4 UART  

 19 UART  

ᵝ  ᵬ  ᵝṿ 

[31: 

24]  
 

Ḡ   

[ 23:8]  RW 

dma req clear :  

bit  Ώ 1  dma req Ȃ Ȃ 

 bit  23 Ώ 1  dma_sel Ҭ 15ҩ dma ̕ 

bit  8 Ώ 1 dma_selҬ 0ҩ dma - uart_rx_req ̕ 

16Ľd0 

[2 : 0]  RW 

Uart dma channel ̔ 

3Ľd0: uart0 dma  ῀ dma 

3Ľd1: uart1 dma  ῀ dma  

3Ľd2: uart2/7816 dma  ῀ dma 

3Ľd3: uart3 dma  ῀ dma 

3Ľd4: uart4 dma  ῀ dma 

3Ľd5: uart5 dma  ῀ dma 

3Ľh0 

 

6.4.5 DMA  

 20 DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW Ҋ̆DMA ̆ ῤ  32Ľh0 
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6.4.6 DMA  

 21 DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW Ҋ̆DMA ̆ ῤ  32Ľh0 

 

6.4.7 DMA  

 22 DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW Ҋ̆DMA ̆ ῤ  32Ľh0 

 

6.4.8 DMA  

 23 DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW Ҋ̆DMA ̆ ῤ  32Ľh0 

 

6.4.9 DMA  

 24 DMA  

ᵝ  ᵬ  ᵝṿ 

[31:16]  RW 

Ҋ̆DMA Ȃ 

DMA׆ ᶭ ̆ ⌠ ṿӊ ̆ᴪ

⌠ ׆̆  

16Ľh0 

[15: 0]  RW Ҋ̆DMA Ȃ 16Ľh0 

 

6.4.10 DMA └  

 25 DMA └  

ᵝ  ᵬ  ᵝṿ 

[31: 2]   Ḡ   

[1]  RW 

dma_stop 

Ả dma ᵬ̆ Ȃ 

DMAᴪ ╠ burst ᵬ Ả ̆ chnl_onȂ ᴆ chnl_on

ҹ 0 dma ῃẢ Ȃ 

1Ľb0 

[0]  RW 

chnl_on 

ꜚ ╠ DMA ̆ Ȃ 

Dma Ả ̆ ꜚ 0Ȃ 

1Ľb0 
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6.4.11 DMA  

 26 DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 7]   Ḡ   

[6]  RW 

chain_link_en  

Ҋ ̆ dma ѿҩ ̆

Ȃ 

ҹ 1̆↕ Ҭ next_desc_addr̆ Ҋѿҩ ̆ ⌠

Ҭ vld ҹ 0̕ ҹ 0̆↕ ╠ Ả Ȃ 

1Ľb0 

[5 : 2]  RW 

dma_sel 

16ҩ dma_req Ȃ 

4Ľd0̔ uart rx dma req  

4Ľd1̔ uart tx dma req  

4Ľd2̔ pwm_cap0_req 

4Ľd3̔ pwm_cap1_req 

4Ľd4̔ LS_SPI rx dma req 

4Ľd5̔ LS_SPI tx dma req 

4Ľd6̔ SD_ADC chnl0 req 

4Ľd7̔ SD_ADC chnl1 req 

4Ľd8̔ SD_ADC chnl2 req 

4Ľd9̔ SD_ADC chnl3 req 

4Ľd10:  I2S RX req  

4Ľd11:  I2S TX req  

4Ľd12:  SDIO_HOST req 

4Ľh0 

[1]  RW 

chain_mode 

1Ľb0̔ᶏ  

1Ľb1̔ᶏ  

1Ľb0 

[0]  RW 

dma_mode 

1Ľb0̔ ᴆ Ȃ 

1Ľb1̔ ᴆ Ȃ 

1Ľb0 

 

6.4.12 DMA └  

 27 DMA └  

ᵝ  ᵬ  ᵝṿ 

[31:24]   Ḡ   

[23: 8]  RW 

total_byte  

῍ ᵬ byte ҩ Ȃ ҍ data_size ѿ ̆ ҹ ᵬ̆↕

ҹ ҹ 4 Ṑ̕ ҹ ᵬ̆↕ ҹ 2 ṐȂ 

16Ľh0 
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[7]  RW 

burst_size  

DMA ҩ ᵝ  

1Ľb0̔burst ҹ 1 

1Ľb1̔burst ҹ 4 

ѿ burst ▼ᵩᴰ ҩ ̆ᶏ burst ҹ▼ᵩ

Ȃ 

1Ľb0 

[6 : 5]  RW 

data_size  

DMA ᵝ 

2Ľh0̔byte 

2Ľh1̔half_word  

2Ľh2̔word 

2Ľh3̔Ḡ  

2Ľh0 

[4 : 3]  RW 

dest_addr_inc  

2Ľh0̔ ᵬ Ҍ ̕ 

2Ľh1̔ ᵬ ꜚ ⱴȂ 

2Ľh2̔Ḡ  

2Ľh3̔ ᵬ̆ ᵬ ꜚ ⱴ,⌠ ӈ ⌠

Ȃ 

2Ľh0 

[2 : 1]  RW 

src_addr_inc  

2Ľh0̔ ᵬ Ҍ ̕ 

2Ľh1̔ ᵬ ꜚ ⱴȂ 

2Ľh2̔Ḡ  

2Ľh3̔ ᵬ̆ ᵬ ꜚ ⱴ,⌠ ӈ ⌠

Ȃ 

2Ľh0 

[0]  RW 
auto_reload  

╠ DMA ̆ ꜚ ╠ DMA Ҋѿ DMA Ȃ 

1Ľb0 

 

6.4.13 DMAD  

 28 DMAD  

ᵝ  ᵬ  ᵝṿ 

[31:16]   Ḡ   

[15: 0]  RW 

transfer_cnt  

╠ᴰ ҩ Ȃ 

dmâ chnl_on 1̃ 0̆ Ȃ 

16Ľh0 

 

6.4.14 DMA ῀  

 29 DMA ῀  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 
desc_addr  

ᶏ ̆ᵬҹ ῀ Ȃ ᴰ ѿ ̆ Ҋѿҩ

32Ľh0 
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Ȃ 

 

6.4.15 DMA ╠  

 30 DMA ╠  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 

current_dest_addr  

╠ DMA ᵬ Ȃ 

ᴆẢ dma ̆ ץ dma ᵬ Ȃ 

32Ľh0 
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7 ᴆⱴ  

7.1 ⱳ  

ⱴ ꜚ ⱴ ̆ ꜚ ⱴ Ώ⌠

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

7.2 Һ  

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

 ̧ DES/3DES ECB CBCң  

 ̧ AES ECBȁCBC CTR҈  

 ̧ CRC CRC8ȁCRC16_MODBUSȁCRC16_CCITT CRC32  

 ̧ CRC ῀/ ₮  

 ̧ SHA1/MD5/CRC ⱴ  

 ̧ ῤ ̆Ӟ seed ֟ ᴺ  

 

7.3 ⱳ  

7.3.1 SHA1ⱴ  

ᴆ SHA1 ̆ Ҭ̆҉ѿ ⱴ ᵬҹҊѿץ

∆ ṿȂ 

 

7.3.2 MD5ⱴ  

ᴆ MD5 ̆ Ҭ ҉̆ѿ ⱴ ᵬҹҊѿץ ∆

ṿȂ 

 

7.3.3 RC4ⱴ  

RC4ⱴ Ȃ 

 

7.3.4 DESⱴ  

DESⱴ ̆ ECB CBCң Ȃ 

 

7.3.5 3DESⱴ  

3DESⱴ ̆ ECB CBCң Ȃ 

 

7.3.6 AESⱴ  

AESⱴ ̆ ECBȁCBC CTR҈ Ȃ 
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7.3.7 CRCⱴ  

ᴆ CRC ̆ Ҭ ҉̆ѿ ⱴ ᵬҹҊѿץ ∆

ṿ̆ CRC8ȁCRC16_MODBUSȁCRC16_CCITT CRC32 ̆ ῀/ ₮ Ȃ 

CRC32 Ὲ Ҋ̔ 

1ȁCRC- 32: 0x04C11DB7 

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

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

2ȁCRC- 16: ң   

2.1: 0X1021 

X16 + X12 + X5 + 1  

ԍ ISO HDLC, ITU X.25, V.34/V.41/V.42, PPP - FCS CCITT Ȃ 

2.2: 0X8005 

X16 + X15 + X2 + 1  

ԍ USB, ANSI X3.28, SIA DC- 07 Ȃ 

3ȁCRC- 8̔0X207 

   x8+x2+x1+1 

 

7.3.8 TRNG  

W801 Ҭ Ȃ№ҹ ҍ Ȃ ₮

ad_trng_clks ҍ  ad_trng_dout̆ Ẓ ҍ ῏ Ȃ ῏

└ GPSEC ↓ ҬȂ 

ᵬ Ҋ̔ 

1.  ᶏ TRNG_EN̆ TRNG_SEL ҹ 1̆ᶏ GPSEC 0x48 TRNG ₮ṿȂ

₮ Ḥ Ȃ╠ 8ҩ ⌠ Ḥ ᵬҹ LFSR ∆ ∆ LFSR ̆

ҩ ⌠ XOR CHAIN LFSR ̆ ᵝ Ữ⌠

TRNG_RANDOM ҬȂ 

2.  ᴆ GPSEC 0x48 ṿȂ TRNG_DIG_BYPASS ҹ 1

Ả ᵬ̆ ₮ṿ Ữ⌠ TRNG_RANDOM ҬȂ 
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7.4  

7.4.1 ↓  

 31ⱴ ↓  

Ẓ  

 
 Ώ   ᵝṿ 

0X0000  SRC_ADDR 
RW RC4/SHA1/AES/DES/3DES/CRC/MD5

 

0X0000_0000 

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

0X0008  GPSEC_CFG RW ᴆⱴ  0X0000_0000 

0X000C └  GPSEC_CTRL RW ᴆⱴ └  0X0000_0000 

0X0010 0ᵞᵝ  KEY00 
RW Key0ᵞ 32ᵝ ѿҩ ῀ key

̂RC4/AES/DES/3DES̃̆ CRC Ci 

0X0000_0000 

0X0014 0 ᵝ  KEY01 
RW Key0 32ᵝ ѿҩ ῀ key

̂RC4/AES/DES/3DES̃ 

0X0000_0000 

0X0018 1ᵞᵝ  KEY10 
RW Key1ᵞ 32ᵝ ԋҩ ῀ key

̂RC4/AES//3DES̃ 

0X0000_0000 

0X001C 1 ᵝ  KEY11 
RW Key1 32ᵝ ԋҩ ῀ key

̂RC4/AES//3DES̃ 

0X0000_0000 

0X0020 2ᵞᵝ  

KEY20  RW Key2ᵞ 32ᵝ ҈ҩ ῀ key

̂3DES̃ ̆ iv1 ᵞ 32ᵝ ῀∆

̂AES̃  

0X0000_0000 

0X0024 2 ᵝ  

KEY21 RW Key2 32ᵝ ҈ҩ ῀ key

̂3DES̃ ̆ iv1 32ᵝ ῀∆

̂AES̃  

0X0000_0000 

0X0028 
∆ 0ᵞᵝ

 

IV00 RW IV0ᵞ 32ᵝ ῀∆

̂AES/DES/3DES̃ 

0X0000_0000 

0X002C 
∆ 0 ᵝ

 

IV01 RW IV0 32ᵝ ῀∆

̂AES/DES/3DES̃ 

0X0000_0000 

0X0030  GPSEC_STS RW ᴆⱴ  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 
3ᵞᵝ  Key30  RW Key3ᵞ 32ᵝ ҈ҩ ῀ keŷRC4

256bit ̃ 

0X0000_0000 

0X0050 
3ᵞᵝ  Key31 RW Key3 32ᵝ ҈ҩ ῀ keŷRC4

256bit ̃ 

0X0000_0000 

0X0054 TRNG  TRNG_CR RW  0X40 

 



 

65 

7.4.2  

 32ⱴ  

ᵝ  ᵬ  ᵝṿ 

[31]  RW 

RC4_128_256 

0̔ RC4ⱴ / 128bit ̕ 

1̔ RC4ⱴ / 256bit Ȃ 

1Ľb0 

[30]  RW 

RNG start 

1Ľb0̔Ҍ ꜚ RNG 

1Ľb1̔ ꜚ RNG 

1Ľb0 

[29]  RW RNG Load_seed 

ᴆ ꜚ 0 

1Ľb0̔ ᴪ ץ ҹ ̆֟ ᵝ  

1Ľb1̔ ⱴ ץ  

1Ľb0 

[28]  RW RNG switch 

└ ᵝ ̆ 

1Ľb0̔16ᵝ 

1Ľb1̔32ᵝ 

1Ľb0 

[27]  RW des_soft_reset  

des ᵝ ᴆ ꜚ 0 

1Ľb0̔Ҍ֟ ᵝғҌ ╠  

1Ľb1̔ⱴ ᴆ ᵝҹ∆  

1Ľb0 

[26]  RW aes_soft_reset  

aes ᵝ ᴆ ꜚ 0 

1Ľb0̔Ҍ֟ ᵝғҌ ╠  

1Ľb1̔ⱴ ᴆ ᵝҹ∆  

1Ľb0 

[25]  RW rc4_soft_reset  

rc4 ᵝ ᴆ ꜚ 0 

1Ľb0̔Ҍ֟ ᵝғҌ ╠  

1Ľb1̔ⱴ ᴆ ᵝҹ∆  

1Ľb0 

[24]  RW crc_datarev  

1Ľb0̔CRC ῀ Ҍ  

1Ľb1̔CRC ῀  

1Ľb0 

[23]  RW crc_chksrev  

1Ľb0̔CRC ₮ Ҍ  

1Ľb1̔CRC ₮  

1Ľb0 

[22:21]  RW sub_mode 

̔ 

0̔DES/AES ECB ̆ CRC CRC8  

1̔DES/AES CBC̆ CRC CRC16_0  

2̔AES CTR ̆ CRC CRC16_1  

3:  AES MAC ̆ CRC CRC32 

2Ľb0 

[20]  RW encrypt_decrypt  1Ľb0 
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RC4/AES/DES/3DES ⱴ :  

1Ľb0̔ⱴ  

1Ľb1̔  

[19]  RW gpsec_int_mask 

1Ľb0̔Ҍ ⱴ/ Ҭ  

1Ľb1̔ ⱴ/ Ҭ  

1Ľb0 

[18:16]  RW cypher_mode 

 

3Ľb000̔RSV 

3Ľb001̔RC4 

3Ľb010̔SHA1 

3Ľb011̔AES 

3Ľb100̔DES 

3Ľb101̔3DES 

3Ľb110̔CRC 

3Ľb111̔MD5 

3Ľb0 

[15: 0]  RW total_byte  

῍ ⱴ ᵬ byte ҩ Ȃ 

16Ľh0 

 

7.4.3 TRNG └  

 

 33 TRNG └  

ᵝ  ᵬ  ᵝṿ 

[31: 7]   Ḡ   

[ 6]  RW TRNG_INT_MASK 

TRNG Ҭ mask 

0̔TRNG ҉ Ҭ ̕  

1̔TRNG Ҍ҉ Ҭ ̕ 

1Ľb1 

 

[5 :3 ]  RW TRNG_CP 

TRNG └Ḥ  

3Ľd0 

[ 2]  RW TRNG_DIG_BYPASS 

TRNG bypass̔  

0̔TRNG ̕  

1̔TRNG Ҍ ̕ 

1Ľb0 

[ 1]  RW TRNG_SEL: 

RNG ₮ Ḥ Ȃ 

0̔ 0x48  ᴺ ₮ ̕  

1̔ 0x48  TRNG ₮ ̕ 

1Ľb0 

[ 0]  RW TRNG_EN: 

TRNG ᶏ Ḥ Ȃ Ȃ 

1Ľb0 
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0̔TRNG Ả ̕  

1̔TRNG ᵬ̕ 

 

 

7.4.4 └  

 34ⱴ └  

ᵝ  ᵬ  ᵝṿ 

[31: 2]   Ḡ   

[1]  RW sec_stop 

Ả ╠ ⱴ ᵬ 

1Ľb0̔  

1Ľb1̔ⱴ/ Ả  

1Ľb0 

[0]  RW sec_strt  

ꜚⱴ ̆ ⱴ ᵬ byte ҩ ̆ ᴆ ꜚ 0 

1Ľb0̔Ҍ ꜚⱴ/  

1Ľb1̔ ꜚⱴ/  

1Ľb0 

 

7.4.5  

 35ⱴ  

ᵝ  ᵬ  ᵝṿ 

[31: 

17]  
 

Ḡ   

[16]  RW int_flag  

ᴆΏ 1  

1Ľb0̔Ҍ֟ ⱴ/ Ҭ  

1Ľb1̔֟ ⱴ/ Ҭ  

1Ľb0 

[15: 0]  RO transfer_cnt  

╠ⱴ ҩ Ȃ 

ⱴ 0̆ Ȃ 

16Ľh0 
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8 RSAⱴ  

8.1 ⱳ  

RSA ᴆ ̆ ᶫ Montgomery(FIOS ) ӗ ⱳ Ȃ RSA ᴆ RSA Ȃ

128ᵝ⌠ 2048ᵝ ӗȂ 

8.2 Һ  

 ̧ 128ᵝ⌠ 2048ᵝ ӗ̂ ӗ 32ᵝ Ṑ̃ 

 ̧ D*D̕ X*Y̕ D*Y̕ X*X 4ҩ ӗ  

 

8.3 ⱳ  

8.3.1 ӗⱳ  

RSA ᴆ ̆ ᶫMontgomerŷ FIOS ̃ ӗ ⱳ Ȃ RSA ᴆ ѿ RSA

Ȃ 128ᵝ⌠ 2048ᵝ ӗȂ 

8.4  

8.4.1 ↓  

 36 RSA ↓  

Ẓ   Ώ   ᵝṿ 

0X0000~0X00FC X  XBUF RW X   

0X0100~0X01FC Y  YBUF RW Y   

0X0200~0X02FC M  MBUF RW M   

0X0300~0X03FC D  DBUF RW D   

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 X̂ 2048bit̃ ‖ ̆ haddrṿҹ 0000h~00fchȂ ↕ Ҋ ̔ 

 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 Ŷ 2048bit̃ ‖ ̆ haddrṿҹ 0100h~01fchȂ ↕ Ҋ ̔ 

 38 RSA Y  
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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 M̂ 2048bit̃ ‖ ̆ haddrṿҹ 0200h~02fchȂ ↕ Ҋ ̔ 

 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 D̂ 2048bit̃ ‖ ̆ haddrṿҹ 0300h~03fchȂ ↕ Ҋ ̔ 

 40 RSA D  

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

D[31:0]  D[63:32]  D[95:64]  ......  D[2015:1984

]  

D[2047:2016

]  

8.4.6 RSA └  

RSACON̆RSA └ ̆ ҹ 32bit Ȃ 

 41 RSA └  

ᵝ  ᵬ  ᵝṿ 

[31: 6]   Ḡ   

[5]  RW ӗ ꜚ └ᵝȂ ᴆΏľ1Ŀ ꜚ ӗ ̆ ̆ ᴆ ꜚ ľ0ĿȂ 1Ľb0 

[4]  RW ᶫ ᵝⱳ ̆ Ȃ ᴆΏľ1Ŀ ᵝ̆ ᵝ ̆ ᴆ ꜚ

ľ0ĿȂ 

1. MC N ҹ 0Ȃ 

2. ꜚ ӗ ̂bit5 1̃̆ ᵝ ľ1Ŀ̆ ᴪ ╠ ̂ bit0

̆ ᵝ פ ̆ ̃̆ ᵖῤ ‖ ̂X̆ Y̆ M̆ D̃

Ҭ № ᴪḠ Ȃ 

1Ľb0 

[2 : 3]  RW ӗ Ȃ 

2Ľb00̔X = D*D mod M 

2Ľb01̔D = X*Y mod M 

2Ľb10̔X = D*Y mod M 

2Ľb11̔D = X*X mod M 

2Ľb0 

[1]  RW Ḡ  1Ľb0 

[0]  RW ӗ ̆ Ȃ ᴆ ľ1Ŀ̆ ᴆ ľ0ĿȂ ᴆΏľ1Ŀ Ȃ 1Ľb0 

 

 

8.4.7 MC  

 42 RSA MC  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  WO RSAMC MĈ 32bit Ȃ̃ ᵝṿῃ 0Ȃ ₮ṿҹῃ 0Ȃ 32Ľh0 
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8.4.8 N  

RSAN N̂ 7bit Ȃ̃Nṿҹ ӗ ץ 32 ṿȂ 1024bit ӗ ̆ N̗

32Ȃ Ώ῀ ̆ ᵞ 7ᵝҹ ̆ ₮ ̆ 25ᵝҹ 0Ȃ ᵝṿῃ 0Ȃ 

 43 RSA N  

ᵝ  ᵬ  ᵝṿ 

[31: 7]   Ḡ   

[6 : 0]  RW RSAN N̂ 7bit Ȃ̃Nṿҹ ӗ ץ 32 ṿȂ 7Ľh0 
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9 GPIO  

9.1 ⱳ  

GPIO └ ԅ ᴆ GPIO ̆ᶏ Ḃ ᵬ GPIOȂ 

ҩ GPIO ץ ᴆ ̆ ῒᵬҹ ῀ ȁ ₮ ̆ ῒ ȁ҉ ȁҊ ̆

ῒ҉ ȁҊ ȁ ȁ ȁᵞ Ҭ Ȃ 

9.2 Һ  

 ̧ GPIO ᴆ  

 ̧ GPIOҬ  

 ̧ ᶫ 48ҩ GPIO  

 

9.3 ⱳ  

W801Ҭ ᶫ GPIO№ҹң ̆ѿ ҹ GPIOĂѿ ҹ GPIOB̆ GPIOA GPIOB Ҍ ̆ᵖ

ⱳ ѿ Ȃ 

ҩ IOᵬҹ ᴆ └ GPIO ᶏ ̆ GPIO Ҭ ᵝ ҹ 0 

Ȃ 

 

GPIO └ └ GPIO 1̆ GPIOᵬҹ ₮ 0̆ GPIO ᵬ

ҹ ῀ Ȃ 

 

GPIO҉Ҋ └ └ IO ҉Ҋ ⱳ Ȃ 

GPIO҉ └ ҹᵞ ̆ ҹ 0 IO ҉ ⱳ ̆ ҹ 1 ῏ ҉Ҋ ⱳ

ȂIOΐ IO Ȃ 

GPIOҊ └ ҹ ̆ ҹ 1 IO Ҋ ⱳ ̆ ҹ 0 ῏ ҉Ҋ ⱳ

ȂIOΐ IO Ȃ 

 

GPIO ҹ ῀ ῀ IO ̆ ҹ ₮ ῀Ώץ 1 0

IO ₮ Ȃ ⌠ GPIO ᶏ └̆ GPIO ᶏ ҹ 1

Ṝ̆GPIO ΏȂ 

 

GPIO ᶫ ῀Ḥ ⱳ Ȃ GPIOҬ ῏ ץ ᵞ ץ ҉Ҋ

Ȃ IO ῀Ḥ ᾢ ᴆ̆ ҉ ̆ ᴪ

GPIO Ҭ ̆҉ MCU ȂMCU Ҭ ᾧҬץ̆ Ȃ 
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9.4  

9.4.1 ↓  

 44 GPIOA ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 GPIO  GPIO_DATA RW Ώ GPIO ╠  0X180B 

0X0004 GPIO ᶏ  GPIO_DATA_EN RW GPIO_DATAᶏ ᵝ 0XFFFF 

0X0008 GPIO └  GPIO_DIR RW GPIO  0X0000 

0X000C GPIO҉ └  GPIO_PULL_EN RW GPIO҉  0XFFFF 

0X0010 GPIO  GPIO_AF_SEL RW GPIO ⱳ ᶏ ᵝ 0XFFFF 

0X0014 GPIO 1 GPIO_SF_S1 RW GPIO ⱳ ᵝ ᵝ 0X0000 

0X0018 GPIO 0 GPIO_AF_S0 RW GPIO ⱳ ᵝᵞ ᵝ 0X0000 

0X001C GPIOҊ └  GPIO_DN_ENA RW GPIOҊ  0X0000 

0X0020 GPIOҬ  GPIO_IS RW GPIO Ҭ  0X0000 

0X0024 
GPIOҬ

 
GPIO_IBE 

RW GPIOҬ  0X0000 

0X0028 
GPIOҬ ҉Ҋ

 
GPIO_IEV 

RW GPIOҬ ҉Ҋ ᵞ

 

0X0000 

0X002C GPIOҬ ᶏ  GPIO_IE RW GPIOҬ ᶏ  0X0000 

0X0030 GPIO Ҭ  GPIO_RIS RO GPIO Ҭ ̂MASK╠̃ 0X0000 

0X0034 GPIO Ҭ  GPIO_MIS RO GPIO Ҭ ̂MASK  ̃ 0X0000 

0X0038 GPIOҬ └  GPIO_IC WO └ GPIOҬ  0X0000 

 

 45 GPIOB ↓   

Ẓ   Ώ   ᵝṿ 

0X0000 GPIO  GPIO_DATA RW Ώ GPIO ╠  0X0000_7304 

0X0004 GPIO ᶏ  GPIO_DATA_EN RW GPIO_DATAᶏ ᵝ 0X7FFF_FFFF 

0X0008 GPIO └  GPIO_DIR RW GPIO  0X0000_0000 

0X000C GPIO҉ └  GPIO_PULL_EN RW GPIO҉  0XFFFF_FFFF 

0X0010 GPIO  GPIO_AF_SEL RW GPIO ⱳ ᶏ ᵝ 0XFFFF_FFFF 

0X0014 GPIO 1 GPIO_SF_S1 RW GPIO ⱳ ᵝ ᵝ 0X0000_0000 

0X0018 GPIO 0 GPIO_AF_S0 RW GPIO ⱳ ᵝᵞ ᵝ 0X0000_0000 

0X001C GPIOҊ └  GPIO_DN_ENA RW GPIOҊ  0X0000_0000 

0X0020 GPIOҬ  GPIO_IS RW GPIO Ҭ  0X0000_0000 

0X0024 
GPIOҬ

 
GPIO_IBE 

RW GPIOҬ  0X0000_0000 
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0X0028 
GPIOҬ ҉Ҋ

 
GPIO_IEV 

RW GPIOҬ ҉Ҋ

ᵞ  

0X0000_0000 

0X002C GPIOҬ ᶏ  GPIO_IE RW GPIOҬ ᶏ  0X0000_0000 

0X0030 GPIO Ҭ  GPIO_RIS RO GPIO Ҭ ̂MASK╠  ̃ 0X0000_0000 

0X0034 GPIO Ҭ  GPIO_MIS 

RO GPIO Ҭ ̂MASK

̃ 

0X0000_0000 

0X0038 GPIOҬ └  GPIO_IC WO └ GPIOҬ  0X0000_0000 

 

9.4.2 GPIO  

 46 GPIOA  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW GPIO ╠ ̆ BITҍ GPIO  16Ľh180b 

 

 47 GPIOB  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW GPIO ╠ ̆ BITҍ GPIO  32Ľh7304 

 

9.4.3 GPIO ᶏ  

 48 GPIOA ᶏ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO_DATA BITᶏ ᵝ̆ BITҹ 1 ̆ GPIO_DATA ᵝ ᵬ

̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO_DATA[x] Ҍ Ώ 

[x] = 1, GPIO_DATA[x] Ώ 

16Ľhffff 

 

 49 GPIOB ᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO_DATA BITᶏ ᵝ̆ BITҹ 1 ̆ GPIO_DATA ᵝ ᵬ

̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO_DATA[x] Ҍ Ώ 

[x] = 1, GPIO_DATA[x] Ώ 

32Ľh7fff_ffff 

 

9.4.4 GPIO └  

 50 GPIOA └  
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ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] ҹ ῀ 

[x] = 1, GPIO[x] ҹ ₮ 

16Ľh0 

 

 51 GPIOB └   

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] ҹ ῀ 

[x] = 1, GPIO[x] ҹ ₮ 

32Ľh0 

 

9.4.5 GPIO҉Ҋ └  

 52 GPIOA҉ └  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO҉ └̆ BITҍ GPIO ̆1Ľbx̔ 

̔ ҹᵞ  

[x] = 0, GPIO[x] ҉  

[x] = 1, GPIO[x] ҉  

16Ľhffff 

 

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIOҊ └̆ BITҍ GPIO ̆1Ľbx̔ 

̔ ҹ  

[x] = 1, GPIO[x] Ҋ  

[x] = 0, GPIO[x] Ҋ  

16Ľh0000 

 

 

 53 GPIOB҉Ҋ └  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO҉ └̆ BITҍ GPIO ̆1Ľbx̔ 

̔ ҹᵞ  

[x] = 0, GPIO[x] ҉  

[x] = 1, GPIO[x] ҉  

 

32Ľhffff_ffff 

 



 

75 

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIOҊ └̆ BITҍ GPIO ̆1Ľbx̔ 

̔ ҹ  

[x] = 1, GPIO[x] Ҋ  

[x] = 0, GPIO[x] Ҋ  

 

32Ľh0000_0000 

 

 

9.4.6 GPIO  

 54 GPIOA  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO ⱳ ᶏ ᵝ̆ BIT GPIO ⱳ ̆1Ľbx̔ 

[x] = 0, GPIO[x] ⱳ ῏  

[x] = 1, GPIO[x] ⱳ  

[x] = 1 ̆ ⱳ ‗ԍ GPIO_AF_S1 GPIO_AF_S0ңҩ BIT

Ȃ 

S1.[x] = 0 ̆ S0.[x] = 0 ̆ ⱳ 1(opt1)  

S1.[x] = 0 ̆ S0.[x] = 1 ̆ ⱳ 2(opt2)  

S1.[x] = 1 ̆ S0.[x] = 0 ̆ ⱳ 3(opt3)  

S1.[x] = 1 ̆ S0.[x] = 1 ̆ ⱳ 4(opt4)  

 

[x] = 0 ̆ GPIO_DIR[x] = 0̆ғ GPIO_PULL_EN[x] = 1̆↕ GPIO

ҹ opt6 IOⱳ  

 

IO ⱳ ῏  

16Ľhffff 

 

 55 GPIOB  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO ⱳ ᶏ ᵝ̆ BIT GPIO ⱳ ̆1Ľbx̔ 

[x] = 0, GPIO[x] ⱳ ῏  

[x] = 1, GPIO[x] ⱳ  

[x] = 1 ̆ ⱳ ‗ԍ GPIO_AF_S1 GPIO_AF_S0ңҩ BIT

Ȃ 

S1.[x] = 0 ̆ S0.[x] = 0 ̆ ⱳ 1(opt1)  

S1.[x] = 0 ̆ S0.[x] = 1 ̆ ⱳ 2(opt2)  

32Ľhffff_ffff 
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S1.[x] = 1 ̆ S0.[x] = 0 ̆ ⱳ 3(opt3)  

S1.[x] = 1 ̆ S0.[x] = 1 ̆ ⱳ 4(opt4)  

[x] = 0 ̆ GPIO_DIR[x] = 0̆ғ GPIO_PULL_EN[x] = 1̆↕ GPIO

ҹ opt6 IOⱳ  

 

IO ⱳ ῏  

9.4.7 GPIO 1 

 56 GPIOA 1 

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO ⱳ ᵝ ᵝ̆ GPIO_AF_S0̓̀ ‗ ⱳ  

 

IO ⱳ ῏  

16Ľh0 

 

 57 GPIOB 1 

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO ⱳ ᵝ ᵝ̆ GPIO_AF_S0̓̀ ‗ ⱳ  

 

IO ⱳ ῏  

32Ľh0 

 

9.4.8 GPIO 0 

 58 GPIOA 0 

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO ⱳ ᵝᵞ ᵝ̆ GPIO_AF_S1̓̀ ‗ ⱳ  

 

ᵥ GPIO_AF_SEL  

16Ľh0 

 

 59 GPIOB 0 

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO ⱳ ᵝᵞ ᵝ̆ GPIO_AF_S1̓̀ ‗ ⱳ  

 

ᵥ GPIO_AF_SEL  

32Ľh0 

 

9.4.9 GPIOҬ  

 60 GPIOAҬ  
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ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO Ҭ ̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ҹ  

[x] = 1, GPIO[x] Ҭ ҹ  

16Ľh0 

 

 61 GPIOBҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO Ҭ ̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ҹ  

[x] = 1, GPIO[x] Ҭ ҹ  

32Ľh0 

 

9.4.10 GPIOҬ  

 62 GPIOAҬ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIOҬ ̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ GPIO_IEV‗  

[x] = 1, GPIO[x] Ҭ  

16Ľh0 

 

 63 GPIOBҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIOҬ ̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ GPIO_IEV‗  

[x] = 1, GPIO[x] Ҭ  

32Ľh0 

 

9.4.11 GPIOҬ ҉Ҋ  

 64 GPIOAҬ ҉Ҋ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIOҬ ҉Ҋ ᵞ ̆ BITҍ GPIO ̆

1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ҹᵞ Ҋ  

[x] = 1, GPIO[x] Ҭ ҹ ҉  

16Ľh0 

 

 65 GPIOBҬ ҉Ҋ  
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ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIOҬ ҉Ҋ ᵞ ̆ BITҍ GPIO ̆

1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ҹᵞ Ҋ  

[x] = 1, GPIO[x] Ҭ ҹ ҉  

32Ľh0 

 

9.4.12 GPIOҬ ᶏ  

 66 GPIOAҬ ᶏ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIOҬ ᶏ └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ  

[x] = 1, GPIO[x]Ҭ ᶏ  

16Ľh0 

 

 67 GPIOBҬ ᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIOҬ ᶏ └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ  

[x] = 1, GPIO[x] Ҭ ᶏ  

32Ľh0 

 

9.4.13 GPIO Ҭ  

 68 GPIOA Ҭ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO Ҭ ̂MASK╠̃̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ֟  

[x] = 1, GPIO[x] Ҭ ֟  

16Ľh0 

 

 69 GPIOB Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO Ҭ ̂MASK╠̃̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ֟  

[x] = 1, GPIO[x] Ҭ ֟  

32Ľh0 
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9.4.14 GPIO Ҭ  

 70 GPIOA Ҭ  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIO Ҭ ̂MASK ̃̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ֟ ̂MASK ̃ 

[x] = 1, GPIO[x] Ҭ ֟ ̂MASK ̃ 

16Ľh0 

 

 71 GPIOB Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIO Ҭ ̂MASK ̃̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, GPIO[x] Ҭ ֟ ̂MASK ̃ 

[x] = 1, GPIO[x] Ҭ ֟ ̂MASK ̃ 

32Ľh0 

 

9.4.15 GPIOҬ └  

 72 GPIOAҬ └  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RW 

GPIOҬ └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, ꜚᵬ 

[x] = 1, GPIO[x]Ҭ  

16Ľh0 

 

 73 GPIOBҬ └  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

GPIOҬ └̆ BITҍ GPIO ̆1Ľbx̔ 

[x] = 0, ꜚᵬ 

[x] = 1, GPIO[x]Ҭ  

32Ľh0 
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10 SPI └   

10.1 ⱳ  

Ὶ SPI ̆ ҍҺ ֜ԑ ̆Һ ץ ̆

ᵬ ҹ 50MHZȂ 

 

10.2 Һ  

 ̧ Ὶ SPI  

 ̧ Ҭ Ḥ  

 ̧ 50Mbps  

 ̧ ̆ῃ ᴆ ҍ DMA 

 

10.3 ⱳ  

10.3.1 SPI  ׃

SPIץҺ׆ ᵬ̆ ѿҩҺ ѿҩ ҩ׆ ̆ 4 ̆Ԋ ҉ 3 Ӟ ץ

̂ ᴰ Ȃ̃№≢ SDÎ ῀ ȁ̃SDÔ ₮ ȁ̃SCLK̂ ȁ̃CŜ Ȃ̃ 

̂1̃SDI ͠ Serial  Data In̆ұ ῀ 

̂2̃SDO ͠  Serial  Data Out̆ ұ ₮ 

̂3̃SCLK ͠  Serial Clock ̆ Ḥ ̆ Һ ֟  

̂4̃CS ͠  Chip Select ׆̆ ᶏ Ḥ ̆ Һ └Ȃ 

 

ῒҬ C̆S ׆ Һ Ҭ └Ḥ Ӟ̆ Ḥ ҹ ᾢ ᶏ Ḥ ̂

ᵝ ᵞ ᵝ̃̆Һ ׆ ᵬ Ȃ ᶏ ѿ ҉ ҩ SPI ҹ Ȃ 

 

ԅ҉ 4 Ḥ ӊ ̆HSPI ⱴԅѿ INT ̆ ׆ ҉ᴰ ̆֟ ѿҩҊ

Ҭ ̆ Һꜚ҉ Ȃ 

 

SPI ֜ ̆ ѿᵝѿᵝ ᴰ ̆ SCLK ᶫ ‖̆SDĬ SDO↕ ԍ

‖ ᴰ Ȃ ₮ SDO ̆ ҉ Ҋ ̆ Ҋ

҉ Ȃ ѿᵝ ᴰ ̆ ῀Ӟᶏ Ȃ ̆ 8 Ḥ ̂҉

Ҋ ҹѿ ̃̆ 8ᵝ ᴰ Ȃ 

 

SCLKḤ Һ └ ׆̆ Ҍ └Ḥ Ȃ ѿҩ ԍ SPI Ҭ̆ ѿҩҺ Ȃ 

10.3.2 SPI ᵬ  

ῤ HSPI wrapper └ ѿ ᵬ ̆wrapper └ ῤ DMĂ DMA HSPI
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ῤ FIFO ῤ ӊ ֜ Ȃ ᵬ ᴆ ̆ ᴆҌ ῏ ̆

ץ̆ ᵬ wrapper └ Ȃ 

 

῏ԍ wrapper └ ׃ ̆ ῏ Ȃ 

 

10.4  

10.4.1 HSPI ῤ ᵬ ↓  

 74 HSPIῤ  

Ẓ   Ώ   ᵝṿ 

0X0000 HSPI FIFO  CLEAR_FIFO 
RW Tx Rx FIFO ῤ ̆

ᴪ ᵝ  

0X0000_0000 

0X0004 HSPI  SPI_CFG 
RW SPI ᴰ ץ

 

0X0000_0000 

0X0008 HSPI  MODE_CFG 
RW ahb master

burst  

0X0000_0000 

0X000C HSPIҬ  
SPI_INT_CPU_M

ASK 

RW Ҭ ᶏ  0X0000_0003 

0X0010 HSPIҬ  
SPI_INT_CPU_S

TTS 

RW ץ Ҭ  0X0000_0000 

0X0018 HSPI ҉ᴰ  RX_DAT_LEN RW ҉ץᴰ  0X0000_0000 

 

10.4.1.1 HSPI FIFO  

 75 HSPI FIFO  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[ 0]  RW 

Clear FIFOs̆ Tx Rx FIFO ῤ ̆ ᴪ ᵝ

̂ ↓ Ҭ ̃ 

0̔Ҍ FIFO 

1̔  

ᴆ ᵝ̆ ᴆ  

̔ ᵝ ҩ ̆ ᵝ ̔rst_n  

1Ľb0 

 

10.4.1.2 HSPI  

 76 HSPI  

ᵝ  ᵬ  ᵝṿ 

[31: 4]  RO Ḡ   
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[3]  

RW Bigendian, spi Ȃ 

0̔ ᴰ  

1̔ ᴰ  

1Ľb0 

[2]  RW 

spi_tx_always_drive  

0̔spi ₮ ̆ῒ ┴ҹ  

1̔spi ₮ѿ  

1Ľb0 

[1]  RW 

SPI CPHA 

0̔ᴰ A 

1̔ᴰ B 

1Ľb0 

[0]  RW 

SPI CPOL̆ SCK IDLE  

0̔SCK IDLE ҹ 0 

1̔SCK IDLE ҹ 1 

1Ľb0 

 

10.4.1.3 HSPI  

 77 HSPI  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[ 0]  RW 

Burst len ̆ahb master burst  

0̔burst len ҹ 1  

1̔burst len ҹ 4  

ҹ 4ҩ burst ᴰ ̆ spi ̆ Ḡץ Ҍ  

1Ľb0 

 

10.4.1.4 HSPI Ҭ  

 78 HSPIҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 2]  RO Ḡ   

[1]  RW 

IntEnRxOverrun̆ RxOverrunҬ ᶏ  

0̔Rx FIFO overflow Ҭ ᶏ  

1̔Rx FIFO overflow Ҭ Ҍᶏ 

1Ľb1 

[0]  RW 

IntEnTxUnderrun̆ TxUnderrunҬ ᶏ  

0̔Tx FIFO  underflow Ҭ ᶏ  

1̔Tx FIFO  underflow Ҭ Ҍᶏ  

1Ľb1 

 

10.4.1.5 HSPI Ҭ  

 79 HSPIҬ  
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ᵝ  ᵬ  ᵝṿ 

[31: 2]  RO Ḡ   

[1]  RW 

RxOverrun 

0̔Rx FIFO overflow  

1̔Rx FIFO overflow  

Ώ 1  

1Ľb0 

[0]  RW 

TxUnderrun 

0̔Tx FIFO  underflow  

1̔Tx FIFO  underflow  

Ώ 1  

1Ľb0 

 

10.4.1.6 HSPI ҉ᴰ  

 80 HSPI ҉ᴰ  

ᵝ  ᵬ  ᵝṿ 

[31:16]  RO Ḡ   

[15: 0]  RW 

Rx_dat_len 

ᴰ҉ץ ̆ ᵝҹ  

҉ᴰ Ṑ̆ ҉ᴰ Ҍ ̆ ҉ Ȃ 

16Ľh0 

 

 

10.4.2 Һ HSPI └ ↓  

Һ SPI פ SPI Ȃ פ ҹѿҩ ̆ ҹңҩ

Ȃ 

 81 HSPI (Һ )  

Ẓ

 
 Ώ   ᵝṿ 

0X02  RX_DAT_LEN RO 
҉ᴰ ̆spi Һ ׆

device  
0X0000 

0X03 Ҋ  TX_BUFF_AVAIL RO 
Һ ׆ ̆ ԍ∞ ץ

Ҋᴰ  פ
0X0000 

0X04 Ḡ  RSV RO   

0X05 Ҭ  SPI_INT_HOST_MASK RW Ҭ  0X0000 

0X06 Ҭ  SPI_INT_HOST_STTS RO 
Ҭ ̆spi Һ ᵝ

҉ᴰ 
0X0000 

0X07 Ḡ  RSV RO   

0X00 0 DAT_PORT0 
 

RW 

Spi Һ ׆

Ҋ ̆Ҋ ╠ ᶏ

 

 

0X10 1 DAT_PORT1  Spi Һ ׆  
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RW Ҋ ̆Ҋ ѿҩ ᶏ

 

0X01 פ 0 DN_CMD_PORT0 WO 

Spi Һ ׆ Ҋ

פ ̆Ҋ ╠ פ ᶏ

 

 

0X11 פ 1 DN_CMD_PORT1 WO 

Spi Һ ׆ Ҋ

פ ̆Ҋ ѿ פ ᶏ

 

 

 

10.4.2.1 HSPI  

 82 HSPI  

ᵝ  ᵬ  ᵝṿ 

[15: 0]  RO 

spi Һ ̆ ҉ᴰ ̆Һ ׆ device  

 

ᵖ Ҭ̆҉ᴰ Ṑ̆ ҉ᴰ ṿҌҹ ̆↕Һ

҉ ̆ №Όᵩ  

16Ľh0 

 

10.4.2.2 HSPI Ҋ  

 

 83 HSPIҊ  

ᵝ  ᵬ  ᵝṿ 

[15: 2]  RO Ḡ   

[1]  RO 

tx_cmdbuff_avail  

cmd buff ̆ ̆↕Һ Ҋץ cmdȂ 

0̔ buff Ҍ  

1̔ buff  

1Ľb0 

[0]  RO 

tx_buff_avail  

buff ̆ ̆↕Һ Ҋץ Ȃ 

0̔ buff Ҍ  

1̔ buff  

1Ľb0 

 

10.4.2.3 HSPI Ҭ  

 84 HSPIҬ  

ᵝ  ᵬ  ᵝṿ 

[15: 1]  RO Ḡ   

[0]  RO 
IntMaskup_dat_cmd_rdy 

Ҭ  

1Ľb0 
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0̔Ҭ ̆ ֟ץ Ҭ  

1̔Ҭ  

̔ Һ ῤ Ҭ ̆ ץ Ȃ 

 

10.4.2.4 HSPI Ҭ  

 85 HSPIҬ  

ᵝ  ᵬ  ᵝṿ 

[15: 1]  RO Ḡ   

[0]  RO 

up_dat_cmd_rdy 

SPIҺ ֟ Ҭ  

0̔ פ ‰  

1̔ פ ‰  

 

1Ľb0 

 

10.4.2.5 HSPI 0 

 86 HSPI 0 

ᵝ  ᵬ  ᵝṿ 

 RW 

SPIҺ device ᴰ ̆ Ώ ̆ Ҋ

׆̆ ̆ ҉ᴰ Ȃ ᴰ ᴰ

̆↕ ѿ ᴰ DAT_PORT1̆ῒ DAT_PORT0Ȃ 

 

 

 

10.4.2.6 HSPI 1 

 87 HSPI 1 

ᵝ  ᵬ  ᵝṿ 

 RW 

SPIҺ device ᴰ ̆ Ώ ̆ Ҋ

׆̆ ̆ ҉ᴰ Ȃ ᴰ ᴰ

̆↕ ѿ ᴰ DAT_PORT1̆ῒ DAT_PORT0Ȃ 

 

 

 

10.4.2.7 HSPI פ 0 

 88 HSPI פ 0 

ᵝ  ᵬ  ᵝṿ 

 RW 

SPIҺ device ԑ̆֜פ Ώ ̆ Ҋ

Ȃפ ᴰ פ ᴰ ̆↕ ѿ ᴰ

DN_CMD_PORT1̆ῒ DN_CMD_PORT0Ȃ 

 

̔ Ҋ ꜚ ᴆ  Ȃפ
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10.4.2.8 HSPI פ 1 

 89 HSPI פ 1 

ᵝ  ᵬ  ᵝṿ 

 RW 

SPIҺ device ԑ̆֜פ Ώ ̆ Ҋ

Ȃפ ᴰ פ ᴰ ̆↕ ѿ ᴰ

DN_CMD_PORT1̆ῒ DN_CMD_PORT0Ȃ 

 

̔ Ҋ ꜚ ᴆ  Ȃפ

 

 

 

 

10.4.3 SPI └  

Һ SPI Ώ ץ̆ Һ SPI ᵥҍ HSPI ֜ԑȂ 

 

10.4.3.1  

 

№ҹ פ ң №̆ Ҋ ȂῒҬ פ ҹ 8bit ̆

Ҍ ̆ Ҍ ̆ΐᵣ Ҋ Ȃ 

פ bit ҹ Ώ ᵝ̆ῒᵩ 7bit ҹ .  

 ̧ 0 ׆ 7bit  

 ̧ 1 7bit Ώ  

CMD DATA

8bits 16bits or 32n bits

r/w address

1bits 7bits

 

 5҉ᵝ SPI  

 

ң ̆҉ᵝ SPI ̂ 2̃̆ ҹ 16bit ̕ 

̂ 0̆ 1̆ פ 0 פ 1̃ᴰ ̆ ҹ 32bit

Ṑ̕ 
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Ҋ ҹ Ώ Ȃ׆ Ȃ 

 

 

 

 6 HSPI ᵬ( )  

  

 

 7 HSPI Ώ ᵬ( )  

 

 

 8 ᵬ( )  

 

 

 9 Ώ ᵬ( )  

 

Ҋ ҹ Ώ ̆ ҹ 32bit Ṑ̆ ᴰ ѿҩ Ȃ 
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 10 ᵬ( )  

 

 

 11 Ώ ᵬ( )  

 

 

 12 ᵬ( )  

 

 
 13 Ώ ᵬ( )  

 

̔ פ ӊ ץ ̆ ᴰ פ ̆ ץ ᴰ ̆Ҍ ᵩ

Ȃ Ӟ ᵖҌ̆ץ ₮ Ȃ 

 

10.4.3.2  

̆ ץ ᵝ Ҍ №̆ҹ 4 ȂץҊ ₮

ᵝ ῏ Ȃ ̆ ̂CPOL=0,CPHA=0Ȃ̃ 

 

̔ פ ӊ ץ ̆ ᴰ פ ̆ ץ ᴰ ̆Ҍ ᵩ

Ȃ Ӟ ᵖҌ̆ץ ₮ Ȃ 
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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

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 Ҭ  

Ҭ Ḥ ׆ Һ ̆ SPI_INT ̆ᵞ Ȃ 

spi_int Һ spi Һ פ ҉ᴰ̆spi Һ Ҭ ῏ ҹ̔ 

 ̧ SPI_INT_HOST_MASK 
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 ̧ SPI_INT_HOST_STTS 

 ̧ RX_DAT_LEN 

 

̔ ѿ҉ᴰ ѿҩҬ Ȃ ╠ ҉ᴰ ᴰ ̆ ҉ᴰ̆ ̆

ᴪ֟ Ҭ ȂҊ Ҭ ѿ Ȃ 

 

spi_cs_n

Spi_int_n

SPI_INT_HOST_STTS RX_DAT_LE

N

ѿ ԋ

SPI_INT_HOST_STTS

 

 18Һ SPI Ҭ  

 

10.4.3.4 Һ SPI ᵬ  
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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

 

 19Ҋ  

̔Ҋ ץ ҹ ᵝ̆ ̆ 0 Ȃ 
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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

 

 20Ҋ פ  

 

̔Ҋ פ ץ ҹ ᵝ̆ ̆ 0 Ȃ 
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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

 

 21҉ ( (פ  

 

҉ ҉ פ ѿ Ȃ 

̆҉ ץ ҹ ᵝ̆ ̆ ᵩ ץ

Ȃ 

 

Һ̆׆ӊ ңҩפ ԑ֜ץ ̆ ץ ᴋ ѿҩ ᶏ

ңҩ ᶏ Ȃ פ ѿ ֜ԑ ҹ 256 ̆ ѿ ֜ԑ ҹ

1500 Ȃ └ ׆ └̆ ̆ᴪ ׆ Ȃ 
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11 SDIO └   

11.1 ⱳ  

W801 ԅSDIO ᵬ̆ҹ׆ ̆ ҍҺ ֜ԑȂῤ ԅ1024byte FIFŎ

Һ ҍ ֜ԑȂ 

 

11.2 Һ  

 ̧ Ὶ SDIO 2.0 

 ̧ Һ 0~50MHz 

 ̧ 1024 Block 

 ̧ 1 SD 4 SD  

 

11.3 ⱳ  

11.3.1 SDIO  

SDIO USB ᵌ̆SDIO Ӟ ң ̆ῒҬѿ Һ ̆ ѿ ̆ HOST-  

DEVICE ҹԅ DEVICE ̆ Ḥ HOST ₮ פ Ȃ DEVICE

HOST ̆פ ץ HOST Ḥԅ̆SDIO HOST ץ ҩ DEVICEȂ 

 

SDIO ӈҬ,DAT1Ḥ ҹҬ Ȃ SDIO 1BIT Ҋ DAT0 ᴰ ̆DAT1

ᵬҬ Ȃ SDIO 4BIT Ҋ DAT0- DAT3 ᴰ ̆ῒҬ DAT1 ᵬҬ Ȃ 

 

11.3.2 SDIO  פ

SDIO ҉ HOST ̆ DEVICE ̆ῒҬ Ҭᴪ Ḥ ̔ 

 ̧ Command: ԍ ᴰ ̆פ HOST DEVICE ῒ̆Ҭ פ CMDḤ ᴰ

̕ 

 ̧ Response: DEVICE ,ᵬҹ Command ȂӞ CMD ᴰ ̕ 

 ̧ Data: ᴰ Ȃ ץ ҹ 1 Ӟ̆ ץ ҹ 4 Ȃ DAT0-

DAT3Ḥ ᴰ Ȃ 

SDIO ᵬ HOST CMD ҉ ѿҩ CMD̆ ԍ CMD̆ DEVICE Responsĕ

↕Ҍ Ȃ 

 

ԍ ̆פ ᾢ HOSTᴪ DEVICE ̆פ DEVICEᴪ ѿҩ Ḥ ̆ ̆ HOST

⌠ Ḥ ᴪ̆ 4ᵝ ҉̆ ᴰ ᴪ CRC Ȃ ҩ

ᴰ ̆HOSTᴪῬ ѿҩ ̆פ DEVICE ᵬ ̆DEVICE ᴪ ѿҩ Ȃ 
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ԍΏ ̆פ ᾢ HOSTᴪ DEVICE ̆פ DEVICEᴪ ѿҩ Ḥ ̆ ̆ HOST

⌠ Ḥ ᴪ̆ 4ᵝ ҉̆ ᴰ ᴪ CRC Ȃ ҩ

Ώᴰ ̆HOSTᴪῬ ѿҩ ̆פ DEVICE ᵬ ̆DEVICE ᴪ ѿҩ Ȃ 

 

11.3.3 SDIOῤ Ữ 

SDIO ῤ ΐ Ữ ̆ ѿ ̂CIÃ ⱳ ̂function unique area Ȃ̃ 

 

CIAҬ ԅ I/O ⱳ ̆Ҭ ֟ ץ ᵬḤ ̆ ץ Ώⱳ 0 CIA ӈ

῏ ᵬȂCIA ԅ CCCR̆FBR CIS῍҈ Ḥ ȂῒҬ CCCR ӈԅ SDIO Ὲ῍

└ ̆Һ ᵬ CCCR ץ SDIO ᵬ̆CCCR ҹ 0X00-

0XFFȂFBR ӈԅ ⱳ 1⌠ ⱳ 7 ᵬ̆ ԅ ⱳ ̆ └ ̆

FBR ҹ 0Xn00- 0Xnff̂ῒҬ n ҹⱳ Ȃ̃CIS ӈԅ ѿ֓Ḥ ̆ ҹ 0X1000-

0X17FFF̆ CIS Ὲ῍ CIS ⱳ CIS̆ ῒҬῈ῍ CIS ∆ CCCR CIS Pointer

Ҭ̆ ⱳ CIS ⱳ FBR CIS Pointer ҬȂ 

CIA Ữ Ҋ Ȃ 

 

 

 22 SDIOῤ Ữ  
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CIAҬ Ҋ Ȃ ῀ԅ CIĂ SDIO Ȃ 

 

11.4  

11.4.1 ↓  

11.4.2 SDIO Fn0  

Fn0 ҹ SDIO ῒ̆ ҹ 0̔x00000~0x1FFFF̆̓̀ 128KȂ ҹ 0x00000Ȃ 

Fn0 SDIO Һ CMD52 פ ̆Ẓ ҹ ̆ⱳ ҹ 0Ȃ 

 

 

 23 CCCR Ữ  

 

 

 24 FBR1  
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 25 CIS Ữ  

 

 

11.4.2.1 SDIO CCCR FBR1 ↓  

 90 SDIO CCCR FBR1 ↓  

Ẓ  

 
 Ώ   ᵝṿ 

0X00 CCCR/SDIO 

Revision  

 

 

SDIOx 

 

 

RO [3:0], CCCR/FBR  

4Ľh0̔ CCCR/FBR Version 1.00 

4Ľh1̔CCCR/FBR Version 1.10 

4Ľh2̔CCCR/FBR Version 1.20 

4Ľh3- 4ĽhF̔ Rsv 

CIA Register[3:0]  

4Ľh2 

CCCRx RO [7:4], SDIO  

4Ľh0̔ SDIO Version 1.00  

4Ľh1̔ SDIO Version 1.10  

4Ľh2̔ SDIO Version 1.20 (unreleased)  

4Ľh3̔ SDIO Version 2.00  

4Ľh4- 4ĽhF̔  Rsv 

CIA Register[7:4]  

4Ľh3 

0X01 SD  

pecificati

on 

Revision  

SDx RO [3:0] ̆ SD  

4Ľh0̔SD Physical Version 1.01 (March 2000)  

4Ľh1̔SD Physical Version 1.10 (October 2004)  

4Ľh2̔SD Physical Version 2.00 (May 2006)  

4Ľh3- 4ĽhF̔  Rsv 

CIA Register[11:8]  

4Ľh2 

 RO RFU 4Ľh0 

0X02 I/O Enable 

 

IOEx RO RFU 1Ľb0 

RW [7:1] ̆Function ᶏ ̆bit1 - bit7 №≢ 7ҩ function ̆

SDҺ ᶏ bit ҹ 1̆↕ᶏ function ̆ ↕

function Ҍ ᵬȂ 

̔CIS0̆ CIS1ץ CSA Fn1Ҭ̆ ᶏ Fn1Ҍᶏ ̆

7Ľb0 



 

99 

SDҺ Ӟ ץ ҩ҈ҩ Ώ̂CIS0̆ CIS1Ҍ ץ

Ώ Ȃ̃ 

0X03 I/O Ready 

 

IORx RO RFU 1Ľb0 

RO [7:1],IOR ῍ 7bit ̆№≢ 7ҩ function ̆

bit ҹ 1̆↕ function ץ ᵬȂ 

Ҭ̆HC8051 program register function 

ready ᵝҹ 1̆ᶏ bit1=1̆׆ Fn1 ץ

ᵬȂ 

̔ CIS0ȁCIS1ȁCSA Ώ ᵬ ԍ IOR1̆ ̆ ᶏ

IOR1=0̆ Ӟ ץ ҈ҩ Ữ ῤ Ȃ 

7Ľb0 

0X04 Int Enable  IENM RW [0], Ҭ ᶏ Ḥ  

0̔ Ҭ Ҍ SDҺ  

1̔ᴋᵥ function Ҭ ץ Һ  

1Ľb0 

IENx RW [7:1],functionx Ҭ ᶏ Ȃ 

IEN1=0,↕ Fn1 Ҭ Ҍᴪ Һ Ȃ 

IEN1=1̆ ↕ᾛ Fn1 Ҭ Һ  

7Ľb0 

0X05 Int 

Pending 

 RO [0],RFU 1Ľb0 

INTx RO [7:1],functionx Ҭ Ȃ 

INT1=0̆ Fn1 Ҭ  

INT1=1̆ Fn1 Ҭ Ȃ 

̔ IEN1 IENMҌҹ 1̆↕Һ Ҍᴪ ⌠ Ҭ  

7Ľb0 

0X06 I/O Abort  ASx WO [2:0], IO Ώ̆׆ Ȃ 

Fn1 ᵬ̆ CMD52ΏΏ῀3Ľb1Ȃ פ SPIҊ

Ҍ Ȃ 

3Ľb0 

RES WO [3], ᵝḤ  

1̔ ᵝ SD ̆ bit ᵝ ꜚ ̆Ҍ

Ғ Ȃ ᵝḤ Ҍᴪ ╠ ̂SD

SPI ̃̆ ӞҌᴪ CD DisableȂ CMD52

ᵬȂ 

1ļb0 

 RO RFU 4ļb0 

0X07 Bus 

Interface 

ontrol  

Bus 

Width 

RW [1:0] ̆  

2Ľb00̔1bit  

2Ľb10̔4bit  

ᵝ ҉ ̆ᴪ ҹ2Ľb00 

2Ľb00 

 RO [4:2],RFU  3Ľb000 

ECSI RW [5], ᾛ SPIҬ Ȃ 1Ľb0 
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SCSIҹ 1̆↕ ѿҩ ᾛ SDIO SPI

Ҋ̆ ᴋᵥ ₮Ҭ ̆ Ҍ ῏ CS Ȃ 

SCSI RO [6] ̆ SPIҬ Ȃ 

ҹ 1̆ SDIO SPI Ҋ̆ ᴋᵥ Ṝ ₮Ҭ

̆ Ҍ ῏ CS Ȃ 

progtam reg[2] ҹ 1̆ ᵝȂ 

1Ľb1 

CD 

Disable  

RW [7] ̆ CD/DAT[3](pin1)҉ 10- 90K҉ Ȃ 

0̔ ҉  

1̔ ҉  

҉ ̆ ̆ ҉ Ȃ

Ҍᴪ SD Ҭ ᵝ פ Ȃ 

1Ľb0 

0X08 Card 

Capability  

SDC RO [0], ᴰ CMD52 Ȃפ SPI ҊҌ

Ȃ 

progtam reg[3] ҹ 1 ̆ ҹ 1 

1Ľb1 

SMB RO [1], SDIO CMD53 Block ᴰ Ȃ 

program_reg[4]ҹ 1 ̆ ҹ 1 

1Ľb1 

SRW RO [2], SDIO - Read Wait Control ̂RWC̃ ᵬȂ 

program_reg[5]ҹ 1 ̆ ҹ 1 

1Ľb1 

SBS RO [3]  , SDIO / Ȃ 

ҹ 0̆↕Ҍ (0x0C- 0x0F)  

ҹ 1̆ ԅ Fn0̆ function ᴪ SDҺ

 

program_reg[6]ҹ 1 ̆ ҹ 1 

1Ľb1 

S4MI RO [4], SDIO 4bit Block ᴰ Ҋ̆ Һ

֟ Ҭ Ȃ 

0̔Ҍ Block ᴰ ֟ Ҭ ̆ ’Ҋ̆

IENx=1̆ SDIO ץ ῒזҬ Һ Ҭ  

1̔ Block ᴰ ֟ Ҭ  

program_reg[7]ҹ 1 ̆ ҹ 1 

1Ľb1 

E4MI RW [5], Ҭ ᶏ Ȃ 

ᾛ 4bit Block Ҋ̆ ң block ᴰ Ҭ Һ ֟

Ҭ Ȃ 

0̔Ҍᾛ  

1̔ᾛ  

 

҉ ᵝ ᵝ ᴪᶏפ 0 

1Ľb0 
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LSC RO [6],  

0̔ SDIO ҹῃ  

1̔ SDIO ҹᵞ  

program_reg[8]ҹ 1 ̆ ҹ 1 

1Ľb0 

4BLS RO [7],  

0̔ SDIOҹᵞ Ҍ 4bit  

1̔ SDIOҹᵞ ̆ғ 4bit  

program_reg[9]ҹ 1 ̆ ҹ 1 

1Ľb1 

0X09-  

0X0B 

Common CIS pointer RO [23:0], SDIO ῍ CIŜ CIS0̃ ȂCIS0

῏ԍ ҩ Ḥ Ȃῒ ҹ̔0x001000- 0x017FFFȂ

ץ Ữ̂LSB̃Ȃ 

24Ľh00

1000 

0X0C Bus 

Suspend 

BS RO [0]  , Ȃ 

0̔ ╠ Ҭ function ᶏ  

1̔ ╠ Ҭ function ̂ FSx IO Ҭפ function 

number̃ ҉ᴰ  פ

ҩ Һ ‗ ҩ function ╠ ᶏ

Ȃ 

SDIO Ҍ ⱳ ̆↕ ҹ 0.  

ᴋᵥ CIA ᵬҌ ̆ ѿ ҹ 1̆ ᶏ BR

ҹ 1Ȃ 

SPI Ҋ̆ ̆ғҹ 0.  

1Ľb0 

BR RW  / Ȃ function ̂

FSx CMD53 function number Ҭ̃

῏ ᵬȂ 

Һ ҹ 1̆↕ function Ả

҉ ᴰ ̆ ╠ ᵬ ȂBRפ

Ḡ ҹ 1̆ ⌠ Ȃѿ function ̆

BSȁBR Һ ȂҺ ץ BR

̆ BRҹ 1̆↕ ׅ ȂҺ ץ

Һꜚ BRΏ 0 Ȃ 

SPI Ҋ̆ ̆ғҹ 0.  

4Ľh0 

 RO [7:2],RFU  6Ľb0 

0X0D Function  

 Select  

FSx RW [3:0] ̆ / ᵬҬ̆ function[0 - 7]Ȃң

Ώ FSx̔  

CCCR IOΏ ᵬ 

IO פ FSx ҹ Ҭפ function 

4Ľb0 
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numberȂ 

 

function ╠ ̆ FSxΏ function number̆

↕ FSx ̆ function ᴰ ᵬȂ ṿ

ᴪ ╠ Ҭ function numberȂ 

̔ FSx ̆ BS=0̆ ↕ FSx ṿ ӈȂ 

4Ľb0000̔   Transaction of function 0 (CIA)  

4Ľb0001- 4Ľb0111̔  Transaction to functions 1 - 7 

4Ľb1000̔  Transaction of memory in combo card  

4Ľb1001- 4Ľb1111̔  Not defined, r eserved for future 

use 

 

 RO [3:1],RFU  3Ľb000 

DF RO [7] ̆ Ȃ FSxΏ῀ function number ̆

Ҭ function ᴰ Ȃѿ ᴰ ̆DF

ᴰ Ȃ 

0̔ function ̆ ᴰ Ȃ 

1̔ function ̆ ᴰ Ȃ 

DF 4bit Ҋ̆ └Ҭ Ȃ ҹ 1̆ function

̆ ᴰ ̆ ’Ҋ̆Ҭ

Ȃ ҹ 0̆function ᴰ ̂ busy ’

Ҋ̃̆ ’Ҋ̆ ̆ ᴰ ̆ Һ ץ

function ⌠Ҭ Ȃ 

1Ľb0 

0X0E Exec Flags EXx RO [7:0] ̆ ᵝȂҺ ֓ bit ᵝ ‗

function[7 - 1] פ Ȃ ֓ ץ Һ ѿ

function ̆פ Ҍ function ₮

 Ȃפ

SPI Ҋ̆ ̆ғҹ 0.  

8Ľh00 

0X0F Ready 

Flags 

RFx RO [7:0] ̆ ᵝȂҺ ֓ ץ

function[7 - 1] Ώ Ȃ ѿҩ function ѿҩ

Ώ֜ ̆ RFx bit function ̆ ‰

Ȃ ѿҩ function ѿҩ ᵬ̆

RFx bit ̆↕ ̆ ҹ 1̆↕

ᴰץ Ȃ 

SPI ̆ ̆ғҹ 0 

8Ľh00 

0X10-  FN0 Block Size  RW [15:0],Fn0 Block ᴰ ̆Block size Ȃ 16Ľh00 
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0X11 2048Bytĕ 1ByteȂ Ữ ҹ ̂LSB̃  

0X12 Power 

Control  

SMPC RO [0], Һ ⱳ └Ȃ 

0̔SDIO ԍ 200mĂ ᶏ function

̂IOEx=1̃ȂEMPCȁSPSȁEPS ҹ 0Ȃ 

1̔SDIO ץ 200mAȂEMPCȁSPSȁEPS Ȃ 

1Ľb1 

EMPC RO [1], Һ ⱳ └ᶏ Ȃ 

0̔SDIO ԍ 200mAȂSDIO ꜚ℗ function(s) ⌠

ᵞ Ҍᾛ ѿ֓ function ᶏ ̆ ῒ EPS

ṿ̆׆ ᶏ ԍ ԍ 200mAȂ 

1̔SDIO ץ 200mĂ ғ SPS EPS ȂҺ

ᶫ ⱬᶏ FBRҬ SPSȁEPSץ IOExᶏ

function Ȃ 

 

1Ľb0 

 RO [7:2],RFU   

0X13 High- Speed SHS RO [0] ̆ SDIO  

0̔Ҍ  

1̔   

1Ľb1 

EHS RW [1] ̆ ᶏ  

0̔SDIO ᵬ Ҋ̆ 25MHZ 

1̔SDIO ץ ᵬ Ҋ̆ 50MHZ 

1Ľb0 

 RO [7 - 2]̆RFU  

0X14-  

0XEF 

RFU RO Reserved for Future Use (RFU)  8Ľb0 

0XF0-  

0XFF 

Reserved for  

Vendors 

RO Area Reserved for Vendor Unique Registers  8Ľb0 

0X100 I/O Device 

Interface Code  

 

RO [3:0], Fn1ҹָӇ Ȃ 

CIA[15:12] Ȃ 

4Ľh0 No SDIO standard interface supported by this 

function  

4Ľh1 This function supports the SDIO Standard UART  

4Ľh2 This function supports the SDIO Type - A for 

Bluetooth standard interface  

4Ľh3 This function supports the SDIO Type - B for 

Bluetooth standard interface  

4Ľh4 This function supports the SDIO GPS standard 

interface  

4Ľh7 
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4Ľh5 This function supports the SDIO Camera standard 

interface  

4Ľh6 This function supports the SDIO PHS standard 

interface  

4Ľh7 This function supports the SDIO WLAN interface  

4Ľh8 This function supports the Embedded SDIO - ATA 

standard interface  

RFU RO [5:4],RFU  2Ľb00 

Function supports  

CSA 

 

RO [6],  

0̔Fn1Ҍ CSA 

1̔Fn1 ғ CSA 

ץ CIA[16]  

1Ľb0 

Function CSA 

enable 

 

RW [7],  

0:Ҍᾛ CSA 

1̔ᾛ CSA 

1Ľb0 

0X101 Extended standard 

I/O  

device type code  

 

RO [7:0] ̆I/O Device Interface Code  

ץ CIA[24̔17]  

8Ľb0 

0X102 SPS RO [0], Fn1 ⱳ  

0̔ ⱳ  

1̔ ңҩⱳ ̆ ץ EPS  

ץ CIA[25]  

1Ľb0 

EPS RW [1], ⱳ  

0̔Fn1 ᵬ  

1̔Fn1 ᵬ ᵞ  

1Ľb0 

 RO [7̔2]̆RFU 6Ľb0 

0X103-  

0X108 

 RO RFU 0 

0X109-  

0X10B 

Address pointer to 

function CIS1  

RO [16:0],Fn1 CIS ̆ CIS1̆ Һ Fn1

CIS Ȃ Ữ ҹ LSB Ȃ 

17Ľh02

000 

RO [23̔17],RFU 7Ľb0 

0X10C-  

0X10E 

Address pointer to 

function CSA  

RW [23:0], CSA 24bit ̆Һ CSA

CSA ̆ ꜚⱴ 1.  

Ữ̂LSB̃  

24Ľh00

0000 

 

0X10F Data access window RW [7:0] ̆ CSA Ώ Ȃ Ώ ᵬ ̆ ᴪ 8Ľb00 
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to CSA 

 

Ώ῀ CSA 24bit Ҭ̆

ᵬ ׆̆ 24bit CSA ̆

Һ Ȃ 

0X110-  

0X111 

Function1 IO Block 

Size 

RW [15:0] ̆16bit ̆ IO block size Ȃ

block size ҹ 2048Bytĕ ҹ 1Ȃ 

ץ Ữ̂LSB̃Ȃ 

16Ľb0 

0X1000

-  

0X1010 

CIS0 RO 

 

Һ Fn0 CIS ̆ Һ ҩ

CIS0. SDIO Ҭ 17ҩ CIS0 

 

0X2000

-  

0X2133 

CIS1 RO Һ Fn1 CIS ̆ Һ ҩ

CIS1Ȃ SDIO CIS1 ҹ 55~308. 

 

RFU   RFU  

 

11.4.3 SDIO Fn1  

Fn1 ҹ SDIO № function1 ̆ῒ ҹ̔0x00000~0x1FFFF̆῍ 128KȂ 

ԍ ῤ AHB ᵝ ҹ 32ᵝ̆SDIO ᶏ 17ᵝ ῤ ̆

Ҭ̆ ѿ Ȃΐᵣ ῏ Ҋ ̔̂ FN1 ̃ 

 

   91 SDIO Fn1 ῏  

SDIOҺ   ῤ  

0X0000 ~ 0X00FF 0X0000 ~ 0X00FF SDIO ῤ Ȃ 

0X1000 ~ 0X1FFF  CIS0 ̆ΐᵣ ᴆ Ȃ 

0X2000 ~ 0X2FFF  CIS1 ̆ΐᵣ ᴆ Ȃ 

0X4000 ~ 0X4FFF  
Ҋ ҉ cmd ΐ̆ᵣ

ᴆ Ȃ 

0X5000 ~ 0X5FFF 

0X15000 ~ 0X15FFF 
 

buffer ΐ̆ᵣ sdio_txbd

Ҭ Ȃ 

0X6000 ~ 0X7FFF 

0X16000 ~ 0X17FFF 
 

buffer ΐ̆ᵣ sdio_rxbd

Ҭ Ȃ 

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

0XA000 ~ 0XBFFF 0X0F000000 ~ 0X0F002000 AHB APB Ȃ 

 

ꜚ ᾧ ҉ץ₮ ̆ Ạ ᴪ Ҍ⌠ Ȃ 

ῒҬ ѿ SDIOῤ ̆ ғ SDIO HOST ̕ῒז

⌠ ῤ ῒז ҬȂ 
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׃ SDIO 0x0000 ~ 0x00FF Ҭ ̆ ֓ SDIO Һ CMD52 פ

̆Ẓ ҹ ̆ⱳ ҹ 1Ȃ 

 

   92 SDIO Fn1 № ̂ᶫ HOST ̃ 

Ẓ   ᵝ    ᵝṿ 

0X00~0X03   RO RSV  

0X04  [7:1]  RO RSV 7Ľb0 

int_read_data  [0]  RW ҉ Ҭ Ȃ ̆Ώ 1 Ȃ 

0x1C ̆Ӟᴪ ꜚ 0Ȃ 

1Ľb0 

0X05  [7:1]  RO RSV 7Ľb0 

int_mask [0]  RW int_src ᶏ Ḥ Ȃ1↕ Ҭ Ȃ 1Ľd0 

0X06  [7:2]  RO RSV 6Ľb0 

wlan_awake_stts [0]  RO ╠WLAN ̔ 

1ҹ ACTIVE̕ 0ҹ SLEEPȂ 

1Ľb1 

0X1C dat_len0  [6:0]  RO ҉ 7bit Ȃ῍ 12bit ̆ᵞ 5bit 0x1D

ҬȂ 

7Ľb0 

dat_vld  [7]  RO 1Ľb1 1Ľb1 

0X1D dat_len1  [7:3]  RO ҉ ᵞ 5bit Ȃ῍ 12bit ̆ 7bit 0x1C

ҬȂ 

5'b0  

 [2:0]  RO RSV 3Ľb0 

0X1E   RO RSV  

0X1F  [7:2]  RO RSV 6Ľb0 

down_cmdbuf_vld [1]  RO Ҋ פ buffer ̆1 Ȃ 1Ľb1 

txbuf_vld  [0]  RO Ҋ buffer Ȃ1 ̆

buffer Ȃ 

1Ľb0 

0X20 wlan_wake_en [0]  RW SLEEP Ҋ SDIOҊ ᶏ ̆ Ȃ 

̆ ᵝ ᴆ ꜚ 0Ȃ 

1Ľb0 

0X21  [7:1]  RO RSV 7Ľb0 

 fn1_rst  [0]  RW ᵝ̆1 Ȃ 

ᴆΏ 1 ̆̂ wlan № ̃ ᵝ̆Ώ 0

̆function1 ᵝ Ȃ 

1Ľb0 

0X22  [7:1]  RO RSV 7Ľb0 

 fn1_recov [0]  RW ᶏ ̆1 ̆ פ response ̆

ᵝ ꜚ 0Ȃ 

ⱳ fn0/fn1 io abort ⱳ ̆

cmd ╠ פ ̆ ץ

1Ľb0 
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1̆ io abort ᵬȂ 

ԍ ֓ bus driver Ҭ̆io abort פ

└̂ ̃̆ Ҍᾛ

ꜚᶏ ̆ Ώ 1 ץ ף io abort

ᵬ̆ ֟ Ȃ 

 

 

11.4.3.1  SDIO AHB ׆  

Ҋ ̆ SDIO׆ ∆ Ṝᶏ Ȃ 

ᴰ ̆ wrapper └ ᶏ ̆Wrapper └ № HSPI № Ȃ 

 

 93 SDIO AHB  

Ẓ   ᵝ    ᵝṿ 

0X0000 

0X0004 

  RO Rsv  

0X0008  CIS function0 

address 

[31:0]  RW  CIS0 ῤ memoryҬ Ữ Ẓ Ȃ 

CIS0 Ữ  =0x01000̂ פ

̃+ Ẓ  

32Ľb0 

0X000C  CIS function1 

address 

[31:0]  RW  CIS1 ῤ memoryҬ Ữ Ẓ Ȃ 

CIS1 Ữ  =0x02000̂ פ

̃+ Ẓ  

32Ľb0 

0X0010  CSA address [31:0]  RW  ᴆ∆ CSA Ḃ ̆ῒ

CIS Ȃ ҬҌ CSAȂ 

32Ľb0 

0X0014  Read address [31:0]  RW  DMA׆memory Ȃ

Data Port ץ ῤ memory

ᵬ̂ ҹ 0x00+ Read address̃Ȃ

Ҭ̆ ̆ ҹ 0 

32Ľb0 

0X0018  Write address  [31:0]  RW  DMA memoryΏ Ȃ

Data Port ץ ῤ memory Ώ

ᵬ̂ ҹ 0x00+ write address Ȃ̃

Ҭ̆ ̆ ҹ 0 

32Ľb0 

0X001C  AHB Transfer 

count  

[20:0]  RW  SDIO Һ ̆ ᵬҬ̆

Ȃ 

[23:21]RFU 

32Ľb0 

0X001F  RO --  rsv   

0X0020  SDIO Transfer [20:0]  RO ѿ ᴰ Ҭ̆׆Һ SDIO Ҋ 32Ľb0 
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count  Ȃ ᴰ ̆ ῤ

Ҋ Ȃ 

[31:21]RFU 

0X0024  CIA register  --  RW  [3:0]:CCCR RevisionȂ ҹ4Ľh2 

4Ľh0 CCCR/FBR Version 1.00 

4Ľh1 CCCR/FBR Version 1.10 

4Ľh2 CCCR/FBR Version 1.20 

 

[7:4]SDIO Revision Ȃ ҹ4Ľh3 

4Ľh0 SDIO Specification 1.00  

4Ľh1 SDIO Version 1.10  

4Ľh2 SDIO Version 1.20  

4Ľh3 SDIO Version 2.0  

 

[11:8]SD Revision Ȃ ҹ4Ľh2 

4Ľh0 SD Physical Specification 1.01  

4Ľh1 SD Physical - Spec- 1.10 

4Ľh2 SD Physical Spec 2.0  

 

[15:12]IO - Device CodeȂ ҹ4Ľh7̆ ֟

ҹWLAN Ȃ 

 

[16]csa_support, ҹ 1.  

0̔Ҍ CSA 

1̔ CSA 

 

∆ ̆ ᴆ ҹ 0Ȃ 

[24:17],Extended IO - device code  

ҹ8Ľb0Ȃ 

Fn1 standard IO - device code Ȃ 

[25],SPS, ҹ 1̆ Fn1 ⱳ  

0̔Ҍ  

1̔  

[26],SHS, ҹ 1̆  

0̔Ҍ  

1̔  

32Ľh06017

232 
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[31:27]:RFU 

0X0028  Program 

Register  

--  RW  [0],function ready Ȃhc8051 SD∆

Fn1 ṿ ̆ ᵝ ̆ SDҺ

Fn1 ‰ ᵬȂ ҹ 0 

0:Fn1 not ready  

1̔Fn1 ready 

[1] ̆fun1 read data readyȂFn1‰ SDҺ

̆ ᵝ Ȃ Һ Ҭ ̆

Ҭ ̂Interrupt Identification ̃̆

bit ꜚ Ȃ ҹ 0.  

0̔ Һ  

1̔ Һ Ȃ 

[2] ̆SCSIȂ SPIҬ Ȃ ҹ 1.  

0̔Ҍ  

1̔  

[3],SDCȂ SDIO ᴰ ̆

CMD52 Ȃפ ҹ 1 

0̔Ҍ  

1̔  

[4],SMBȂSDIO CMD53 Block ᴰ Ȃ ҹ

1.  

0̔Ҍ  

1̔  

[5],SRWȂ SDIO Ȃ ҹ 1.  

0̔Ҍ  

1̔  

[6],SBSȂ SDIO / Ȃ ҹ 1 

0̔Ҍ  

1̔  

[7],S4MIȂ SDIO 4bit Block ᴰ

֟ Ҭ Ȃ ҹ 1Ȃ 

0̔Ҍ  

1̔  

[8],LSCȂ SDIO ᵞ Ȃ ҹ 0.  

0̔ῃ  

1̔ᵞ  

16'h 02fc  
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[9] ̆4BLSȂ SDIO ѿҩᵞ ̆ᵖ

4bit ᴰ Ȃ ҹ 1Ȃ 

0̔Ҍ  

1̔  

[10],card ready Ȃ ԍ SD Ḥ ̆҉ ᵝ

̆ ꜚ ҹ 1̆ SDIÔ

№̃ ‰ Ȃ ᴆ ⌠ Ḥ ̆ ץ ∆

Fn1 Ȃ҉ ᵝ ҹ 0.  

[15̔11],RFUȂ ҹ 0 

 

0X0034  OCR register  --  RW  [23:0] ̆ ᵬ ’ ̆ῤ ̆Һ ҍ

Һ ᵬ Ȃ ҹ̔24Ľhff8000Ȃ 

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 

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] ̆8Ľb0 

32Ľh00ff8

000 
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0X0038   RW --  rsv  32Ľh0 

0X003C CD_State 

Register  

--  RW [0] ̆ SD dat[3] ҉ Ȃ 

0̔҉  

1̔҉  

ῤ AHB ץ Ȃ 

̔AHB Ώ ᵬ ᴪ ḱ

CCCR7[7] CD ṿȂ 

[31:1],RFU  

32Ľb0 

0X0040 Fn1_Ena 

Register  

--  RW [0], Fn1 ᶏ Ȃ 

0̔  

1̔ᶏ  

 

ῤ AHB ץ Ȃ 

̔AHB Ώ ᵬ ᴪ ḱ

CCCR1[1] IOE1 ṿȂ 

 

[31:1],RFU  

32Ľb0 
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12 HSPI/SDIO Wrapper └   

12.1 ⱳ  

└ ̂SDIO HSPĨ Һ ῤ ӊ DMA ᵬȂ ҉Ҋ

ᴆ֜ԑ └̆ ҍ ᾟҍ ̆҉ Ҭ ֟ Ȃ 

 

SDIO HSPI wrapper └ ҉ᵝ ֜ԑ ̆ң └ ץפ Ȃҹԅ

Ḃ̆ № ⱴ҉ԅ╠ SDIOȂ ᵬ ԍ HSPI 

 

̆ ԍ╠ SDIO_TX ῏ ̆ └ ̆ ԍ SDIO_RX ῏ ̆

└ Ȃ 

 

ԍ Ҭ₮ cmd ̆ ׆ ҉ №̆ Ҍ פ ᴰ Ӟ̆פ ץ

ᴰ Ȃ פ ≢ ̆ פ ѿ ̆ ғ ѿ ᴪ ԍ 256

̆ ̆ 1K̆ ѿҩ ̆ΐᵣ

ᴆ Ȃ ԍ ̆ᴰ ᴪ ԍ פ Ȃ 

12.2 Һ  

 ̧  

 ̧ DMAⱳ  

 ̧  

 ̧ Ҭ ֟  

 ̧ 4096  

 

12.3  ⱳ  

12.3.1 ҉ ⱳ  

҉ Һ ̂SDIO HSPĨ ׆ ̂W801̃ Ȃ 

Һ ׆ S̆DIO HSPI ⌠ ̆ᴪ WRAPPER ⌠

BD̆ ֟ Ҭ ᴆ Ȃ 

 

BD ̔ 
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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  

W801 SDIO HSPI ⌠ ᶏ ̆ RXBD̆ ∞ Vld Ȃ 

 

12.3.2 Ҋ ⱳ  

W801 Һ Ṝ̆ ᴆᾢ ‰ ̆ ̆ WRAPPER

̆WRAPPER SDIO HSPI Ҭ Ḥ Һ ̆ ̆

WRAPPER֟ Ҭ Ȃ 

 

BD ̔ 
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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└  

Ẓ  

 
 Ώ   ᵝṿ 

0X0000 WRAPPERҬ  INT_STTS RW פ Ҭ  0X0000 

0X0004 WRAPPERҬ  INT_MASK RW פ Ҭ  0X0000 

0X0008 
WRAPPER҉ פ

 
UP_CMD_AVAIL 

RW ҉ פ  0X0000 

0X000c 
WRAPPERҊ פ buf

 
DOWN_CMD_BUF_AVAIL 

RW Ҋ פ buf  0X0000 

0X0010 SDIO_TX ᶏ  SDIO_TX_BD_LINK_EN 
RW sdio_txbd

 

0X0001 

0X0014 SDIO_TX  SDIO_TX_BD_ADDR 
RW ╠ sdio_txbd ̆

̆∆  

0X0000 

0X0018 SDIO_TXᶏ  SDIO_TX_EN RW SDIO ᶏ  0X0000 

0X001c SDIO_TX  SDIO_TX_STTS RO SDIO  0X0000 

0X0020 SDIO_RX ᶏ  SDIO_RX_BD_LINK_EN 
RW sdio_rxbd

 

0X0001 

0X0024 SDIO_RX  SDIO_RX_BD_ADDR 
RW ╠ sdio_rxbd ̆

̆∆  

0X0000 

0X0028 SDIO_RXᶏ  SDIO_RX_EN RW SDIO ᶏ  0X0000 

0X002c SDIO_RX  SDIO_RX_STTS RO SDIO  0X0000 

0X0030 
WRAPPER CMD BUF

 
CMD_BUF_BASE_ADDR 

RW Ҋ cmd buf  0X0000 

0X0034 WRAPPER CMD BUF SIZE CMD_BUF_SIZE RW Cmd buf  0X0064 
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12.4.2 WRAPPERҬ  

 95 WRAPPERҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 4]  RO Ḡ   

[3]  RW int_down_cmd  Ҋ cmd Ҭ ȂΏ 1 0Ȃ 1Ľb0 

[2]  RW int_up_cmd   ҉ cmd Ҭ ȂΏ 1 0Ȃ 1Ľb0 

[1]  RW int_sdio_txfrm  Ҋ Ҭ ȂΏ 1 0Ȃ 1Ľb0 

[0]  RW int_sdio_rxfrm  ҉ Ҭ ȂΏ 1 0Ȃ 1Ľb0 

 

12.4.3 WRAPPERҬ  

 96 WRAPPERҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 4]  RO Ḡ   

[3]  RW int_mask_down_cmd  Ҋ cmd Ҭ Ȃ1ҹ ̆Ҋ Ȃ 1Ľb0 

[2]  RW int_mask_up_cmd   ҉ cmd Ҭ Ȃ 1Ľb0 

[1]  RW int_mask_sdio_txfrm  Ҋ Ҭ Ȃ 1Ľb0 

[0]  RW int_mask_sdio_rxfrm  ҉ Ҭ Ȃ 1Ľb0 

 

12.4.4 WRAPPER҉ פ  

 

 97 WRAPPER҉ פ  

ᵝ 
 

 ᵬ  ᵝṿ 

[31: 1]   RO Ḡ   

[0]  

 

RW 
҉ cmd ̆ ᴆ ᵝҹ 1Ȃ ҉ cmdD ̆ ᴆ

ꜚ ῒ 0̆ ֟ int_up_cmdҬ Ȃ 

1Ľb0 

 

12.4.5 WRAPPERҊ פ buf  

 98 WRAPPERҊ פ buf  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 
Ҋ cmd ̆ ᴆ ᵝ 0̆ ֟ Ҭ Ȃ ᴆ Ҋ פ

̆ ᵝ 1Ȃ 

1Ľb0 
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12.4.6 SDIO TX ᶏ  

 99 SDIO TX ᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 

sdio_txbd ᶏ ̆ Ȃ 

ᵝ ̆ ᴆ ѿҩ sdio_txbd ̆

next_sdio_txbd_addr Ҋѿҩ Ȃ ᵝ ̆ ᴆ ѿҩ

sdio_txbd ̆ᴪ Ả Ȃ 

HSPI Ȃ 

1Ľb1 

 

12.4.7 SDIO TX  

 100 SDIO TX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

╠ sdio_txbd ̆ ᴆ Ҥ Ḡ ̆Ҋ Ȃ 

∆ ᴆ ̆ ᴆ ѿҩ buf ̆ sdio_txbd

Ҭ next_sdio_txbd_addr Ȃ 

HSPI Ȃ 

32Ľh0 

 

12.4.8 SDIO TXᶏ  

 101 SDIO TXᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 

SDIO ᶏ ̆ Ȃ 

ᴆ ҩ sdio_txbd ̆ ᵝ ץ1̆ SDIO

ȂSDIO ⌠ ᵝ ̆↕ ꜚ ╠

sdio_txbd̆ Ȃ 

ᴆ ꜚ 0 ᵬȂ 

HSPI Ȃ 

1Ľb0 

 

12.4.9 SDIO TX  

 102 SDIO TX  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   
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[0]  RW 

SDIO Ȃ 

0̔SDIO ԍ ̆ Ả  

1̔SDIO ԍ Ҭ 

HSPI Ȃ 

1Ľb0 

 

12.4.10SDIO RX ᶏ  

 103 SDIO RX ᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 

sdio_rxbd ᶏ ̆ Ȃ 

ᵝ ̆ ᴆ ѿҩ sdio_rxbd ̆

next_sdio_rxbd_addr Ҋѿҩ Ȃ ᵝ ̆ ᴆ ѿҩ

sdio_rxbd ̆ᴪ Ả Ȃ 

HSPI Ȃ 

1Ľb1 

 

12.4.11 SDIO RX  

 104 SDIO RX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 

╠ sdio_rxbd Ȃ 

∆ ᴆ ̆ ᴆ ѿҩ buf ̆ sdio_rxbd

Ҭ next_sdio_rxbd_addr Ȃ 

HSPI Ȃ 

32Ľh0 

 

12.4.12SDIO RXᶏ  

 105 SDIO RXᶏ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 

SDIO ᶏ ̆ Ȃ 

ᴆ ҩ sdio_rxbd ̆ ᵝ ץ1̆ SDIO

ȂSDIO ⌠ ᵝ ̆↕ ꜚ ╠

sdio_txbd̆ Ȃ 

ᴆ ꜚ 0 ᵬȂ 

HSPI Ȃ 

1Ľb0 

 



 

118 

12.4.13 SDIO RX  

 106 SDIO RX  

ᵝ  ᵬ  ᵝṿ 

[31: 1]  RO Ḡ   

[0]  RW 

SDIO Ȃ 

0̔SDIO ԍ ҉ ҉ ̆פ Ả  

1̔SDIO ԍ Ҭ 

HSPI Ȃ 

1Ľb0 

 

12.4.14 WRAPPER CMD BUF  

 107 WRAPPER CMD BUF  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 
Ҋ cmd buf Ȃ 

҉ cmd buf ҹ ⱴ҉ cmd_buf_sizeȂ 

32Ľh0 

 

12.4.15 WRAPPER CMD BUF SIZE  

 108 WRAPPER CMD BUF SIZE  

ᵝ  ᵬ  ᵝṿ 

[31:12]  RO Ḡ   

[11: 0]  RW cmd buf ̆ ҹ 4 ṐȂ 12Ľd64 
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13 SDIO HOST └  

13.1 ⱳ  

  SDIO HOST └ ᶫԅѿҩ ῃ ῀ ₮ ̂SDIÕ ץ MMC Ȃ

Ὶ SDIO 2.0 SDIO SD ȂҺ CK̆ CMDץ 4 Ȃ 

 

13.2 Һ  

 ̧ Ὶ SD 1.0/1.1/2.0 (SDHC) 

 ̧ Ὶ SDIO ῤ 1.1.0  

 ̧ Ὶ MMC 2.0~4.2  

 ̧ ̆ Һ 0~50MHz̆   

 ̧ ‰ MMC  

 ̧ 1024 Block 

 ̧ ᵝⱳ  

 ̧ ꜚ Command/Response CRC / ̕ 

 ̧ ꜚ  CRC / ̕ 

 ̧ timeout ̕ 

 ̧ SPIȁ1 SD 4 SD  

 ̧ DMA ᴰ  

 

13.3 ⱳ  

 

13.4  

13.4.1 ↓  

Ẓ

 

  ᵝ    ᵝṿ 

0x00 mmc_ctrl  RSV [ 15:11]  RO   

 [ 10]  RW SDIO ᶏ  

ļ1Ľ : ᶏ SDIO  

ļ0Ľ : ῏  SDIO  

1Ľb0 

 [ 9]  RW SDIO Ҭ ᶏ  

ļ1Ľ : SDIO Ҭ ᶏ  

ļ0Ľ : SDIO Ҭ ῏  

1Ľb0 

 [8]  RW SDIO ᶏ  1Ľb0 
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ļ1Ľ : SDIO  

ļ0Ľ : SD/MMC 

 [7]  RW SD/MMC/SDIO  

ļ1Ľ : 4 bits  

ļ0Ľ : 1 bit  

1Ľb0 

 [ 6]  RW SD/MMC/SDIO D  

ļ1Ľ : High- Speed Mode 

ļ0Ľ : Low- Speed Mode 

1Ľb1 

 [ 5:3 ]  RW SDIO/MMC/SDIO  

Table 2  

3Ľb000 

 [ 2]  RW SDIO/MMC/SDIO ꜚ  

ļ1Ľ : open_DrainMode 

ļ0Ľ :Push- Pull Mode 

1Ľb1 

 [ 1]  RW Ḥ  

ļ1Ľ : ꜚ ᴰ  

ļ0Ľ :ᶏ  mmc_port  

1Ľb0 

 [ 0]  RW  

ļ1Ľ : MMC mode 

ļ0Ľ :SPI mode 

1Ľb1 

0x04 mmc_io RSV RO [ 15:10]   6Ľd0 

 RW [ 9]  SDIO cmd12/IO Abort  

ļ1Ľ : ╠ פ ҹ cmd12/IO 

Abort  

ļ0Ľ : ╠ Ҍפ  cmd12/IO 

Abort  

1Ľb0 

 RW [ 8]  SDIO פ  

ļ1Ľ : ╠ פ ̕ 

Ľ0ļ : ╠ פ

פ ̕ 

 

1Ľb0 

 RW [ 7]  Enable auto generate 8 null clock  

after response/command or single 

block data  

/ פ ҩ ꜚ

8ҩ null  ⱳ  

ļ1Ľ : ᶏ  

1Ľb0 
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ļ0Ľ : ῏  

 RW [ 6]  Enable auto receive response after 

command 

פ ꜚ ⱳ  

ļ1Ľ : ᶏ  

ļ0Ľ : ῏  

1Ľb0 

 RW [ 5]  SD/MMC/SDIO ҉ 8ҩ null

 

ļ1Ľ :  8ҩ null  

ļ0Ľ : bit  3  /

 פ

 

1Ľb0 

 RW [ 4]  ҹ CID  CSD Ȃ CID

CSD פ ̆SD/MMC/SDIO ᴪ

CMD ҉ 136bit CID 11 CSD 

Ȃ bit ҹ 1 ̆CID

CSD Ữ פ buffer

[ 135:8]  Ҭ̕ 

1Ľb0 

 RW [ 3]  bit[5] ҹļ0Ľ / פ  

ļ1Ľ:  

ļ0Ľ: פ.  

1Ľb0 

 RW [ 2]    ꜚ 8 null / /פ ᴰ

 ⱳ  

ļ1Ľ: ᶏ ꜚ 8 null / /פ

ᴰ  

ļ0Ľ: ῏ ꜚ 8 null / /פ

ᴰ .  

bit  5 ҍ bit3  ̆  8ҩ

null ̆ response ᴰ

Ȃפ ᴰ ̆ bit ꜚ ̕ 

 

1Ľb0 

 RW [ 1]  ᴰ  

Ľ1ļ : ̕.  

ļ0Ľ : Ώ ̕ 

1Ľb0 

 RW [ 0]  ꜚ ᴰ  

ļ1Ľ : ᶏ ꜚ ᴰ  

1Ľb0 
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ļ0Ľ :̓͂ ꜚ ᴰ .  

ᴰ ̆ bit ꜚ  ̕

0x08 mmc_bytecntl  RW [ 15:0]  ᴰ  16Ľh0200 

0x0C mmc_tr_blockcnt  RO [ 15:0]  ᴰ ̆  16Ľh0000 

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

circuit  enable.  

SD/MMC/SDIO  CMD  CRC ⱳ  

ļ1Ľ: ᶏ .  

ļ0Ľ: ̓͂ .  

1Ľb0 

 RW [ 6]  SD/MMC/SDIO    CRC ⱳ  

 ļ1Ľ:   ᶏ .  

ļ0Ľ:  ῏ .  

1Ľb0 

 RW [ 5]  ᶏ ꜚ CRC  crc_status  

 ļ1Ľ: ᶏ ̆ crc_status !=3Ľb010

̆ᴪ֟ crc Ҭ ̆Ώ ᴰ

stop Ҭפ ̆ ғmmc_io[0]  

mmc_io_mbctl[2:0] ̕ 

0: ῏ ̕ 

1Ľb0 

 RW [ 4]  responseӊ╠ ⱳ  

ļ1Ľ: ᶏ .  

ļ0Ľ : ῏  

1Ľb0 

 RW [ 3:2 ]  DAT CRC selection. 

DAT CRC  

 Table 4  

1Ľb0 

 RO [ 1]  CMD CRC .  1Ľb0 

 RO [ 0]  DAT CRC  1Ľb0 

0x14 cmd_crc RSV RO [ 7]  RSV 1Ľb0 

 RO [ 6:0 ]  CMD CRC ṿ 7Ľd0 

0x18 dat_crcl   RO [ 7:0 ]  The DAT CRC γᵝ ṿ NA 

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

0x20 mm_port  RW [ 7]  SD/MMC/SDIO port Ḥ .  1Ľb0 

 RW [ 6]  SD/MMC/SDIO port CMD Ḥ  1Ľb1 

 RW [ 5]  SD/MMC/SDIO port Ḥ  1Ľb1 

 RW [ 4]  ꜚ Ncr ⱳ  

1Ľ: ᶏ ꜚ  Ncr .  

ļ0Ľ :̓͂ ꜚ  Ncr  

1Ľb1 
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 RW [ 3:0 ]  Ncr ṿ 

 (SD/MMC/SDIO ).  

4ĽhF 

0x24 mmc_int_mask RSV RO [ 15:9]   7Ľd0 

  [ 8]  SDIO  1 Ҭ   

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 7]  CRC  token Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 6] פ   Ncr Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 5]  Ҭ  .  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 4]  ᴰ Ҭ  .  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 3] פ  CRC Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 2]  CRC Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 1]  ᴰ Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

  [ 0] ᴰפ  Ҭ  

ļ1Ľ: Ҍ  

ļ0Ľ:  

1Ľb0 

0x28 clr_mmc_int  RSV RO [ 15:9]   7Ľd0 

 RW [ 8]  W: SDIO 1 Ҭ  

R: SDIO 1 Ҭ  

 

1Ľb0 

 RW [ 7]  W: CRC  token  Ҭ  

R: CRC  token  Ҭ ̕ 

1Ľb0 
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bit  ҹ 1 ̆∞ mmc_sig[6:4] 

 

 RW [ 6]  W̔ פ  Ncr Ҭ ̕ 

R̔ פ  Ncr Ҭ ̕ 

 

1Ľb0 

 RW [ 5]  W: Ҭ ̕.  

R: Ҭ ̕ 

 

1Ľb0 

 RW [ 4]  W: ᴰ Ҭ ̕.  

R: ᴰ Ҭ ̕ 

 

1Ľb0 

 RW [ 3]  W: פ CRC Ҭ ̕.  

R: פ CRC Ҭ ̕ 

1Ľb0 

 RW [ 2]  W: CRC Ҭ ̕.  

R: CRC Ҭ ̕ 

1Ľb0 

 RW [ 1]  W: ᴰ Ҭ ̕.  

R: ᴰ Ҭ ̕ 

1Ľb0 

 RW [ 0]  W: פᴰ Ҭ ̕.  

R: פᴰ Ҭ ̕ 

 

1Ľb0 

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

ļ1Ľ: ᶏ  

ļ0Ľ: ̓͂  

1Ľb0 

 RW [ 6]  ᶏ SD/MMC/SDIO   

ļ1Ľ: ᶏ  

ļ0Ľ: ̓͂  

1Ľb1 

 RW [ 5:0 ]  SD/MMC/SDIO ‰  

ᶏ 1MHz ̕ 

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

 

6Ľd0 

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

 S̆DIO └

҉ ѿҩ ‖Ȃ ғ ҉

CMD ҉ Ữ⌠

ҬȂ 

 

1Ľb1 



 

125 

 

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

token ̕ 

3Ľb111 

 RW [ 3]  SD/MMC/SDIO port DAT3 Ḥ .  1Ľb1 

 RW [ 2]  SD/MMC/SDIO port DAT2 Ḥ .  1Ľb1 

 RW [ 1]  SD/MMC/SDIO port DAT1 Ḥ .  1Ľb1 

 RW [ 0]  SD/MMC/SDIO port DAT0 Ḥ .  1Ľb1 

0x34 mmc_io_mbctl  RW [ 7:6 ]  SD/MMC/SDIO NAC  

Appendix 2 - Table 5.  

2ļb0 

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

selection.  

SD/MMC/SDIO .  

Appendix 2 - Table 6  

2Ľd1 

 RW [ 3]  SD/MMC/SDIO port  

1̔ Ҋ ̆҉ ̕ 

0̔ ҉ ̆Ҋ ̕ 

 

1Ľb0 

 RW [ 2]  SD/MMC/SDIO ῃ ꜚ פ

ᴰ  

ļ1Ľ: ᶏ  

ļ0Ľ: ̓͂  

bit  ҹ 1̂mmc_io[7:6]==11̃ ᴪ

ѿҩ SD/MMC/SDIO ̆פ 8̆ 

null  ̆ ᴰ Ȃ ᴰ

̆ bit ᴪ ꜚ Ȃ 

1Ľb0 

 RW [ 1]  Select multiple block data transfer 

direction.  

ᴰ  

ļ1Ľ : .  

ļ0Ľ : Ώ .  

1Ľb0 

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

block data  ransfer.  

SD/MMC/SDIO ꜚ ᴰ

 

ļ1Ľ : ᶏ .  

ļ0Ľ : ῏ .  

1Ľb0 
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bit  ҹ 1̂mmc_io[7:6]==11̃ ᴪ

ѿҩ SD/MMC/SDIO ᴰ

Ȃ ҩ mmc_blocknt  

Ҭ Ȃ ᴰ ̆ bit

ᴪ ꜚ Ȃ 

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

ҩ  

ӈ ᴰ Ҭ

῍ᴰ ҩ Ȃ 

16Ľh0001 

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

register.  

ᴰ  

Time = Scale* bit[7:0].  

Scale 

mmc_io_mbctl[7:6]/[5:4] ӈ̕ 

8Ľh40 

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

command line bit [15:8]  

פ buf 0̆ ⌠ פ ҉ 

bit[ 15:8]  

8Ľh00 

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

command line bit [23:16]  

פ buf 1̆ ⌠ פ ҉ 

bit[ 23:16]  

8Ľh00 

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

command line bit [31:24]  

פ buf 2̆ ⌠ פ ҉ 

bit[ 31:24]  

8Ľh00 

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

command line bit [39:32]  

פ buf 3̆ ⌠ פ ҉ 

bit[ 39:32]  

8Ľh00 

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

command line bit [47:40]  

פ buf 4̆ ⌠ פ ҉ 

bit[ 47:40]  

8Ľh00 

0x54 cmd_buf5  RW [ 7:0 ]  The cmd_buf byte 5. Mapped to 8Ľh00 
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command line bit [55:48]  

פ buf 5̆ ⌠ פ ҉ 

bit[ 55:48]  

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

command line bit [63:56]  

פ buf 6̆ ⌠ פ ҉ 

bit[ 63:56]  

8Ľh00 

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

command line bit [71:64]  

פ buf 7̆ ⌠ פ ҉ 

bit[ 71:64]  

8Ľh00 

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

command line bit [79:72]  

פ buf 8̆ ⌠ פ ҉ 

bit[ 79:72]  

8Ľh00 

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

command line bit [87:80]  

פ buf 9̆ ⌠ פ ҉ 

bit[ 87:80]  

8Ľh00 

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

command line bit [95:88]  

פ buf 10̆ ⌠ פ ҉ 

bit[ 95:88]  

8Ľh00 

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

command line bit [103:96]  

פ buf 11̆ ⌠ פ ҉ 

bit[ 103:96]  

8Ľh00 

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

command line bit [111:104]  

פ buf 12̆ ⌠ פ ҉ 

bit[ 111:104]  

8Ľh00 

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

command line bit [119:112]  

פ buf 13̆ ⌠ פ ҉ 

bit[ 119:112]  

8Ľh00 

0x78 cmd_buf14  RW [ 7:0 ]  The cmd_buf byte 14. Mapped to 8Ľh00 
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command line bit [127:120]  

פ buf 14̆ ⌠ פ ҉ 

bit[ 127:120]  

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

command line bit [135:128]  

פ buf 15̆ ⌠ פ ҉ 

bit[ 135:128]  

8Ľh00 

0x80 buf_ctrl   RW [ 15]  ‖ ᶏ  

1̔ ‖ ̕ 

0̔ Ḡ  

Ώ 1 ̆ ѿҩ ꜚ

̕ 

1Ľb0 

 RW [ 14]   

DMA  

0̔ Ҍ ̕ 

1̔ ̕ 

 ̔ ᶏ dmaӊ╠ ̕

ᶏ dma Ῥ ̕ 

1Ľb0 

 RW [ 13]  RSV 1Ľb0 

 RW [ 12]   FIFO Ḥ  

1̔  

0̔  

FIFO Ḥ ̆ ̕ 

FIFO full Ḥ ̕ 

Ώ FIFO Ḥ ̕ 

1Ľb0 

 RW [ 11]  ‖  

1̔ Ώ 

0:   

1Ľb0 

 RW [ 10]  DMA ᴆ ᶏ ̔ 

1̔ ᶏ DMA ̕ 

0̔ AHB ̕ 

ᶏ DMA ̆ ᴰ

ꜚ ᵝ bit̂ ᴰ

ᴰ ̃ 

1Ľb0 

 RW [ 9:2 ]   ̕

buf_ctl[10]=1 ̕ 

8Ľd0 
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 ̔ ҹ 128ҩ word̆ Ҍ

ԍ 127. 

 

 RO [ 1]  Ḥ  1Ľb1 

 RO [ 0]  Ḥ  1Ľb0 

0x100~ 

0x2FF 

data_buf   RW   NA 

 

 

 

  



 

130 

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] ӈ 

Note̔ mmc_ctrl[6] = 1 ̆ └ ᵬ ̆base clk  = hclk̕ 

      mmc_ctrl[6] = 0 ̆ └ ᵬ ᵞ ̆base clk  = clk1m̕ 

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

 

Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0  ᵬ  ᴰ  

x x x x x 0 x 0 ᵬ N/A 

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

0 0 0 x 0 Trig  x 0 6 פ 

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 ᴰ +פ 8 

null  clk  

N/A 

0 
1 0 0 0 Trig  x 0 ᴰ +פ

 

N/A 

1 

1 0 0 0 Trig  x 0 ᴰ +פ

+ 8 null  

clk  

N/A 

x 
x x x x 0 1 Trig  ҩ +8 

null  clk  

mmc_bytecnt 

x 
x x x x 0 0 Trig  Ώ ҩ +8 

null  clk  

mmc_bytecnt 

Table 3 Mmc_io[7:0] ӈ 

Note̔  

1.  Table  3 Ҭ ԅ ң ̆ῒז ᵬᴪ֟ CMD DONE Ҭ ̕ 

2. Table 3Ҭ ң ᵬᴪ֟ ᴰ Ҭ Ȃ 
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Bit3  Bit2  data_crcl data_crch ῤ  

0 0 DAT0 ҉ CRCṿ 

0 1 DAT1 ҉ CRCṿ 

1 0 DAT2 ҉ CRCṿ 

1 1 DAT3 ҉ CRCṿ 

Table 4 mmc_crctrl[3:2] ӈ 

 

 

Bit7  Bit6  Bit2  Bit1  Bit0  
ᵬ  ᴰ  

mmc_io mmc_io_mbctl 

1 
1 Trig  0 0 Ώ +פ +8 null  

clock  +  

mmc_blockcnt  

1 
1 Trig +פ 0 1  +8 null  

clock  +  

mmc_blockcnt  

x x 0 0 Trig  Ώ  mmc_blockcnt  

x x 0 1 Trig   mmc_blockcnt  

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

Note̔  

1.  Table  5 Ҭ╠ң↓ ᵬᴪ֟ Ҭ ̆ ᴪ֟ Ҭ ץ̆

CMD DONE Ҭ ̕ 

2. ̆ Ҭ Ҍᴪ֟ ̆ ᴪ֟ Ҭ Ȃ 

 

 

Bit 7 Bit 6 ᵝ 

0 0 1us 

0 1 100us 

1 0 10ms 

1 1 1s 

Table 6 mmc_io_mbctl[ 7: 6] NAC Ҭ ᵝ  
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Bit7  Bit6  ᵝ 

0 0 1us 

0 1 100us 

1 0 10ms 

1 1 1s 

Table 7 mmc_io_mbctl[5:4]  Ҭ ᵝ  

Note̔  

1. ᶏ DMA ̆DMAᶏ ᾢ ̕ 

2. Ҍᶏ Ҭ ̆ ᴰ /פ  /8  null  clock  ̆ ץ mmc_io[2]̕

ᴰ ̆ ץ mmc_io[0]̕ ᴰ ̆ ץ mmc_io_mbctl[2] 

/mmc_io_mbctl0]̕  

3. Ncr ̆ ᴰ ᴪҬ ̆ └  ѿҩ ᴰ ̕ 
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14 SPI └  

14.1 ⱳ  

SPI ұ ̂Serial Peripheral Interface ̃ ΏȂSPI ѿ ȁῃ ȁ Ḥ

ȂSPI Ḥ ̆ ׆Һץ ᵬ̆ ѿҩҺ ѿҩ ҩ׆ ̆

4 ̆Ԋ ҉ 3 Ӟ ̂ץ ᴰ ̃,  SDÎ ῀ ȁ̃SDÔ ₮ ȁ̃SCLK

̂ ȁ̃CŜ Ȃ̃ 

 

14.2 Һ  

 ̧ ᵬҹ SPIҺ ̆Ӟ ᵬҹ SPI׆  

 ̧ 8ҩ FIFO 

 ̧ master motorola spi 4 ̂CPOL̆ CPHÃ̆ TI ̆macrowire  

 ̧ slave motorola spi 4 ̂CPOL̆ CPHÃ  

 ̧ ῃ  

 ̧ Һ bit ᴰ ̆ 65535bit ᴰ  

 ̧ ׆ byte ᴰ  

 ̧ ׆ ῀ spi_clk ҹ APB 1/6 

 

14.3 ⱳ  

14.3.1 Һ׆  

SPI └ ᵬҹ SPI ḤҺ ̆Ӟ ᵬҹ SPI Ḥ׆ Ȃ SPI_CFG

Bit2 ץ ℗ Һ׆ Ȃ 

 

14.3.2  

ᵬҹҺ ̆ SPI_CFG Bit1(CPHA)  Bit0(CPOL)̆ ץ≢№ᶏῒץ MOTOROLA 

SPI ᴰ ȂCPOL ‗ SCK Ḥ ̆CPOL=0̆ ҹᵞ ̆

CPOL=1 ̆ ҹ ȂCPHA ‗ ┴ ̆CPHA=0̆ ҩ ѿҩ

̆CPHA=1̆ ҩ ԋҩ Ȃ ץ TRANS_MODE Һ ץ TI

microwire ᴰ ̆ң Ҋ ᴰ Ȃ 

 

ᵬҹ׆ ̆↕ MOTOROLA SPI ̆ Ӟ ҍᵬҹҺ

Ȃ 

 

14.3.3 ᴰ  

FIFO Ữ ѿҩᾢ῀ᾢ₮ ‖ ̆ ѿҩ ῀ῒῤ ѿҩ ₮̆ῒҬѿҩ Ữ
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῀ ̆ ѿҩ Ữ ₮ ȂSPI └ ԅңҩ( ѿҩ) ҹ 8 ҩ FIFO

ץ̆ ⱴ ᴰ ȁ ȁ ΐ Ҍ ᴰ ׆̆ ԅ Ȃ

ץ MODE_CFG Bit[8:6] Bit[4:2] ץ RXFIFO TXFIFO trigger level ץ̆

Ҍ ᴰ Ҋ ȂFIFO trigger level ̆ ץ Ҭ DMĂ

ῤ׆ ⌠ TXFIFO ׆ RXFIFO ῤ Ȃ 

 

14.4  

14.4.1  ↓  

 109 SPI ↓  

Ẓ   Ώ   ᵝṿ 

0X0000  CH_CFG 
RW ץ ῏ ѿ

֓  

0X0000_0000 

0X0004 SPI  SPI_CFG RW SPI Ḥ ῏  0X0000_0004 

0X0008  Clk_CFG RW ץ №  0X0000_0000 

0X000C  MODE_CFG RW ᴰ  0X0000_0000 

0X0010 Ҭ └  SPI_INT_MASK RW ᶏ ῏Ҭ  0X0000_00FF 

0X0014 Ҭ  SPI_INT_SOURCE RW ԍ Ҭ  0X0000_0000 

0X0018 SPI  SPI_STATUS RO ↓ҽ SPI ḤҬ ῏  0X0000_0000 

0X001C SPI  SPI_TIME_OUT RW SPI Ḥ  0X0000_0000 

0X0020  SPI_TX_DATA RW TX FIFŎ ԍ  0X0000_0000 

0X0024 ᴰ  TRANS_MODE RW ᴰ  0X0000_0000 

0X0028  SLV_XMIT_LEN 
RO ᵬҹ׆ ԍ ₮

⌠  

0X0000_0000 

0X002C  RSV  Ḡ  0X0000_0000 

0X0030  SPI_RX_DATA RW/RO RX FIFŎ ԍ ⌠  0X0000_0000 

 

14.4.2   

 110 SPI  

ᵝ  ᵬ  ᵝṿ 

[31]   RSV 1Ľb0 

[30:23]  RW RX_INVALID_BIT 

̆╠ bit ̆ ֓

̆Ҍ ῀ Rx FIFOȂ ῀ Rx FIFO 

ҍ Tx/Rx length ᶏ Ȃ ῀ Rx FIFO ҹ Tx/Rx 

length -  RX_INVALID_BIT 

̔master  

Motorola/ TI  

8Ľh0 
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[22]  RW Clear FIFOs̆ Tx Rx FIFO ῤ , ᵝ master slave

̂ ̃ 

1Ľb0̔Ҍ FIFO 

1Ľb1̔  

ᴆ 1̆ ᴆ 0 

̔master/slave  

Motorola/TI/microwire  

1Ľb0 

[21]  RW continue modĕ Ҋ̆spi Ҍ Tx FIFO Ȃ̆ ᴰ ̆

ҩᴰ Ȃ 

1Ľb0̔normal,Tx FIFO ̆ FIFOҬ₮ ̆SCKẢ ̆ ̆

Rx FIFO ̆SCKẢ ̆ RX FIFO  

1Ľb1̔continue modĕTx fifo ׅ̆ ᴰץ ̆ ᴰ ̆ᵖ rx 

fifo ̆↕ Ảᴰ ̆ rx fifo ץ ҹ  

̔master  

ѿ ’Ҋ̆Ҍ Ȃ 

̆ tx fifo Ҭ ̆ ᾢ ₮ Ȃ ץ

ᾢ ῀ ̆Ῥ ꜚ spi master  

Motorola/TI/microwire  

1Ľb0 

[20]  RW RxChOn̆  

1Ľb0: Rx channel off  

1Ľb1: Rx channel on 

̔master/slave  

Motorola/TI/microwire  

1Ľb0 

[19]  RW TxChOn̆  

1Ľb0: Tx channel off 

1Ľb1: Tx channel on 

̔master/slave  

Motorola/TI/microwire  

1Ľb0 

[18:3]  RW Tx/Rx length  

Spi ᴰ ̆ SCK  

Ӟ ԅ Ȃ 

̂TxChOn=1̆RxChOn=1̃ ̆ bit ץ̆ bit ̂ΐᵣ

ҍ RX_INVALID_BIT ῏̃ 

̂TxChOn=1̆ RxChOn=0̃ ̆ 

bit ̆ 

16Ľh0 
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̂TxChOn=0̆ RxChOn=1̃ ̆ 

bit ̂ΐᵣ ҍRX_INVALID_BIT῏̆ ҹTx/Rx 

length -  RX_INVALID_BIT̃ 

̂TxChOn=0̆ RxChOn=0̃ ̆ 

ӈȂ 

̔master  

Motorola/TI/microwire  

[2]  RW Chip selects  

1Ľb0̔SPI_CS Ḥ ҹ 0 

1Ľb1̔SPI_CS Ḥ ҹ 1 

̔master  

Motorola/TI/microwire  

1Ľb0 

[1]  RW Force CS out  

1Ľb0̔spi_cs Ḥ ₮ ᴆ └ 

1Ľb1̔spi_cs Ḥ ₮ ᴆ └̆ΐᵣ ₮ṿҹ Chip selects  

Ḥ Chip selects ץ ₮ csnḤ ̆ Ḥ ҹ 1 s̆pi_cs 

= Chip selects  

̔master  

Motorola/TI/microwire  

1Ľb0 

[0]  RW SPI start,  

פ SPI ̆Ώ 1ҹ spi ᵬ̆ӊ ̆ ꜚ  

1Ľb0̔Ả spi ᵬ 

1Ľb1̔ ꜚ spi ѿ ̆ ꜚ  

̔master  

Motorola/TI/microwire  

1Ľb0 

14.4.3  SPI  

 111 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:19]   RSV 13Ľh0 

[18:17]  RW FRAM FORMAT 

2Ľb00:motorola 

2Ľb01:TI 

2Ľb10:microwire 

2Ľb11:RSV 

master ҩ  

̔master  

2Ľb0 
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[16]  RW SPI_TX pin always driven  

1Ľb0̔spi ₮ spi_cs ̆ ꜚ̆ῒ ҹ҈  

1Ľb1̔spi ₮ѿ ꜚ̆ ᶏ ᴰ  

̔master/slave  

Motorola/TI/microwire  

1Ľb0 

[15]   RSV 1Ľb0 

[14:12]  RW cs hold ̆ spi_cs ᴰ ̆ spi_cs hold  

3Ľb000   >=1   ҩ APB  CLK 

3Ľb001   >=2   ҩ APB CLK 

3Ľb010   >=4   ҩ APB  CLK 

3Ľb011   >=8   ҩ APB  CLK 

3Ľb100   >=16  ҩ APB  CLK 

3Ľb101   >=32  ҩ APB  CLK 

3Ľb110   >=64  ҩ APB  CLK 

3Ľb111   >=127  ҩ APB  CLK 

̔ master  

Motorola  

3Ľb0 

[11:9]  RW cs setup̆ spi_cs ᴰ ╠ ╠ ̆ spi_cs setup  

3Ľb000   >=1  ҩ APB  CLK 

3Ľb001   >=2  ҩ APB  CLK 

3Ľb010   >=4  ҩ APB  CLK 

3Ľb011   >=8  ҩ APB  CLK 

3Ľb100   >=16  ҩ APB  CLK 

3Ľb101   >=32  ҩ APB  CLK 

3Ľb110   >=64  ҩ APB  CLK 

3Ľb111   >=127 ҩ APB  CLK 

̔master  

Motorola  

3Ľb0 

[8:7]  RW SPI- out delay, SPI ₮ ҍ SCK delay̆Һ ҹԅ hold time Ȃ 

[8:7]   (APB clock)  

2Ľb00      0  

2Ľb01      1  

2Ľb10      2  

2Ľb11      3 

̔master/slave  

Motorola  

2Ľb0 
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[6:4]  RW Frame delay̆ ѿ ̂spi_cs ̃D ⌠Ҋѿ ҹ SCK

ѿ ̆ SPI_CS Ȃp ҹԅῚ ̆ Ȃ 0.5SCK 

[6:4]  SCK clock  

3Ľb000   0 

3Ľb001   2 

3Ľb010   4 

3Ľb011   8 

3Ľb100   16 

3Ľb101   32 

3Ľb110   64 

3Ľb111   127 

ᶛ ̆ block ᴰ 128byte ̆ ᴰ ̆ᴪⱴ῀

Ȃ 

̔master  

3Ľb0 

[3]  RW Bigendian 

1Ľb0̔ ̆ ᴰ Ҭ̆ᾢ ᵞ  

1Ľb1̔ ̆ ᴰ Ҭ̆ᾢ  

1Ľb0 

[2]  RW MASTER/SLAVE 

1Ľb0̔slavĕ slave  

1Ľb1̔master̆ master 

̔master/slave  

1Ľb1 

[1]  RW SPI CPHA 

1Ľb0̔D A 

1Ľb1̔D B 

̔master/slave  

Motorola  

1Ľb0 

[0]  RW SPI CPOL̆ SCK IDLE  

1Ľb0̔SCK IDLE ҹ 0 

1Ľb1̔SCK IDLE ҹ 1 

̔master/slave  

Motorola  

1Ľb0 

14.4.4   

 112 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:16]   RSV 16ļh0 
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[15:0]  RW Divider  

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

̔master  

Motorola/TI/microwire  

16Ľh0 

[31:16]   RSV 16Ľh0 

[15:0]  RW Divider  

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

̔master  

Motorola/TI/microwire  

16Ľh0 

 

14.4.5   

 113 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:9]    RSV 23Ľh0 

[8:6]  RW RxTrigger level  

RX FIFO Ữ Ҭ DMA ṿ̔0~7word 

rxbuffer Ҭ ԍ RxTrigger level ̆ ᴪ Ҭ DMA  

̔master/slave  

Motorola/TI/microwire  

3Ľb0 

[5]   RSV 1Ľb0 

[4:2]  RW TxTrigger level  

TX FIFO Ữ Ҭ DMA ṿ̔0~7word 

txbuffer Ҭ ԍ ԍ TxTrigger level ̆ ᴪ Ҭ DMA

 

̔master/slave  

Motorola/TI/microwire  

3Ľb0 

[1]  RW RxDMA On̆ DMA ᶏ  

1Ľb0̔Ҍ DMĂ  

1Ľb1̔ DMA 

̔master/slave  

Motorola/TI/microwire  

1Ľb0 

[0]  RW TxDMA On̆ DMA ᶏ  

1Ľb0̔Ҍ DMĂ  

1Ľb1̔ DMA 

̔master/slave  

Motorola/TI/microwire  

1Ľb0 
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14.4.6  Ҭ └  

 114 SPIҬ └  

ᵝ  ᵬ  ᵝṿ 

[31:8]   RSV 24Ľh0 

[7]  RW IntEn_spi_timeout  

1Ľb0̔ ᾛ ֟ spi_timeout Ҭ  

1Ľb1̔ Ҍᾛ ֟ spi_timeout Ҭ  

̔master/slave  

Motorola/TI/microwire  

1Ľb1 

[6]  RW IntEn_spi_done 

1Ľb0̔spi ̆ᾛ ֟ Ҭ  

1Ľb1̔spi ̆Ҍᾛ ֟ Ҭ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[5]  RW IntEnRxOverrun 

1Ľb0̔Rx FIFO overflow Ҭ ᶏ  

1Ľb1̔Rx FIFO overflow Ҭ Ҍᶏ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[4]  RW IntEnRxUnderrun 

1Ľb0̔Rx FIFO underflow Ҭ Ҍᶏ  

1Ľb1̔Rx FIFO underflow Ҭ ᶏ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[3]  RW IntEnTxOverrun 

1Ľb0̔Tx FIFO  overflow Ҭ ᶏ  

1Ľb1̔Tx FIFO  overflow Ҭ Ҍᶏ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[2]  RW IntEnTxUnderrun 

1Ľb0̔Tx FIFO  underflow Ҭ ᶏ  

1Ľb1̔Tx FIFO  underflow Ҭ Ҍᶏ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[1]  RW IntEnRxFifoRdy 

1Ľb0̔Rx FIFO ҉ᴰҬ ᶏ  

1Ľb1̔Rx FIFO ҉ᴰҬ Ҍᶏ  

̔master/slave Motorola/TI/microwire  

1Ľb1 

[0]  RW IntEnTxFifoRdy 1Ľb1 
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1Ľb0̔Tx FIFO ץ TX FIFOΏ Ҭ ᶏ  

1Ľb1̔Tx FIFO ץ TX FIFOΏ Ҭ Ҍᶏ  

̔master/slave Motorola/TI/microwire  

 

14.4.7  Ҭ  

 115 SPIҬ  

ᵝ  ᵬ  ᵝṿ 

[31:8]   RSV 24Ľh0 

[7]  RW spi_timeout  

1Ľb0̔rxfifo Ҭ CPU  

1Ľb1̔rxfifo Ҭ CPU   

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[6]  RW spi_done 

1Ľb0̔SPI  

1Ľb1̔SPI  

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[5]  RW RxOverrun 

1Ľb0̔Rx FIFO overflow  

1Ľb1̔Rx FIFO overflow  

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[4]  RW RxUnderrun 

1Ľb0̔Rx FIFO underflow  

1Ľb1̔Rx FIFO underflow  

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[3]  RW TxOverrun 

1Ľb0̔Tx FIFO  overflow  

1Ľb1̔Tx FIFO  overflow  

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[2]  RW TxUnderrun 

1Ľb0̔Tx FIFO  underflow  

1Ľb0 
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1Ľb1̔Tx FIFO  underflow  

Ώ 1  

 continue mode = 1 ’Ҋ̆ Ҍᴪ֟ Ҭ Ȃ 

̔master/slave Motorola/TI/microwire  

[1]  RW RxFifoRdy 

1Ľb0̔Rx FIFO <= RxTrigger level ̆Ҍ ҉ᴰ 

1Ľb1̔Rx FIFO > RxTrigger level ̆ ҉ᴰ 

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

[0]  RW TxFifoRdy 

1Ľb0̔Tx FIFO  > TxTrigger level ̆Ҍ ץ TX FIFOΏ  

1Ľb1̔Tx FIFO  <= TxTrigger level ̆ ץ TX FIFOΏ  

Ώ 1  

̔master/slave Motorola/TI/microwire  

1Ľb0 

 

14.4.8  SPI  

 116 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:13]   RSV 19Ľh0 

[12]  RO 

 

SPI Busy 

1Ľb0̔SPI ᴋⱵ 

1Ľb1̔SPI ԍ  

̔master/slave Motorola/TI/microwire  

1Ľb0 

 

[11:6]  RO RX FIFO fill level  

Rx FIFOҬ ̆ ᵝҹ  

̔master/slave Motorola/TI/microwire  

6Ľh0 

[5:0]  RO Tx FIFO fill level  

Tx FIFOҬ ̆ ᵝҹ  

̔master/slave Motorola/TI/microwire  

6Ľh0 

 

14.4.9  SPI  

 117 SPI  

ᵝ  ᵬ  ᵝṿ 

[31]  RW spi_timer_en  

1Ľb0̔Ҍᾛ timer  

1Ľb0 
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1Ľb1:ᾛ timer  

̔master/slave Motorola/TI/microwire  

[30:0]  RW SPI_TIME_OUT 

ѿ ᴰ ̆ rxfifo Ҭ̆ Ҍ Ҭ

RxFifoRdy DMA ̆ └ CPU Ȃ 

 

ΐᵣ ̔ rxfifo ԍ idle Ҋ̂ Ώ ᵬ̆ dma ̆cs ̆

rxfifo Ҭ ̆ғ ԍ ԍ RxTrigger level ̃̆ ̆ ⌠

ṿ̆↕ timeout Ҭ ̆ CPU Ȃ 

 

ᴋᵥ rxfifo Ώ ᵬ ᴪ timeout Ȃ 

ҹ̔ T = SPI_TIME_OUT/FAPB_CLK 

̔master/slave Motorola/TI/microwire  

31Ľh0 

 

14.4.10  

 118 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:0]  RW Tx FIFOΏ  

̔ 

master/slave  

Motorola/TI/microwire  

32Ľh0 

 

14.4.11D  

 119 SPIᴰ  

ᵝ  ᵬ  ᵝṿ 

[31:30]   RSV 16Ľd0 

[29:24]  RW TI_BLK_LEN 

TI Ҋ̆ ҩ block ᴰ ̆ CS ӊ ᴰ

Ȃ 4~32bit  

6Ľh4:  4bit 

6Ľh5:  5bit 

6Ľh6:  6bit 

ŀŀ.. 

6Ľh20:  32bit 

̔master  

6Ľd0 
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TI  

[16]  RW MICRO_BURST 

1bĽ1̔Microwire Ҋ̆ burst ᴰ ̆ Tx └ ̆Rx ̆ᶭ

֜ ̆MICRO_CONTROL_LEN └ ̆MICRO_DAT_LEN 

̆Tx/Rx length ҩᴰ Ҭ sck̆burst

Ҋ̆ ֜ ҹ̂Tx/Rx length ̃/(MICRO_CONTROL_LEN+ 

MICRO_DAT_LEN+1) 

 

1Ľb0̔Microwire Ҋ̆Ҍ burst ᴰ  

Ҋ̆ ң ’ 

1̃tx_ch_on = 1, rx_ch_on = 0, ̆ ̆MICRO_CONTROL_LEN

└ ̆Tx/Rx length ҩᴰ Ҭ sck̆

ҹ m*MICRO_DAT_LEN = Tx/Rx length -  MICRO_CONTROL_LEN̆ῒҬm

ҩ̂MICRO_DAT_LEÑ  

 

2̃ tx_ch_on = 1, rx_ch_on = 1 ̆ ̆Tx └ ̆Rx ̆

MICRO_CONTROL_LEN └ ̆Tx/Rx length ҩᴰ Ҭ

sck̆ ҹ m*MICRO_DAT_LEN = Tx/Rx length- MICRO_CONTROL_LEN-

1̆ῒҬ m ҩ̂MICRO_DAT_LEÑ  

̔master  

microwire  

1Ľb0 

[13:8]  RW MICRO_DAT_LEN 

Microwire Ҋ̆ burst ̆ ҩ burst ᴰ  

׆ 1~32̔  

6Ľh1:  1bit 

6Ľh2:  2bit 

6Ľh3:  3bit 

ŀŀ.. 

6Ľh20  32bit 

̔master  

microwire  

6Ľd0 

[5:0]  RW MICRO_CONTROL_LEN 

Microwire Ҋ̆ פ  

׆ 1~32̔  

6Ľh1:  1bit  פ

6Ľh2:  2bitפ 

6Ľd0 
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6Ľh3:  3bitפ 

ŀŀ.. 

6Ľh20  32bitפ 

̔master  

microwire  

 

14.4.12  

 120 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:16]  RO ᵬҹ slave ̆ cs ̆ ₮ ̆ ᵝҹ bit  

̔slave  

Motorola  

16Ľh0 

[15:0]  RO ᵬҹ slave ̆ cs ̆ ⌠ ̆ ᵝҹ bit  

̔slave  

Motorola  

16Ľh0 

 

14.4.13  

 121 SPI  

ᵝ  ᵬ  ᵝṿ 

[31:0]  RO ׆ Rx FIFO  

̔master/slave  

Motorola/TI/microwire  

32Ľh0 
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15 I2C └  

15.1 ⱳ  

I2C ѿ ȁ ԋ └ ұ Ȃ ң ԍ ҉ ᴆӊ ᴰ

Ḥ Ȃ 

 

Һ ᴆ ԍ ꜚ ᴰ ̆ ֟ ץ ᴰ ᴆ̆ ᴋᵥ ᴆ ҹ ׆

ᴆ̈ ҉Һ ȁ׆ ῏ Ҍ ̆ ‗ԍ ᴰ Ȃ Һ

׆ ᴆ̆↕Һ ᾢ ׆ ᴆ̆ Һꜚ ׆ ᴆ̆ Һ ᴰ ̕ Һ

׆ ᴆ ̆ ᾢ Һ ᴆ ׆ ᴆ̈ Һ ׆ ᴆ ̆ Һ

Ȃ ’Ҋ̈Һ ֟ ᴰ Ȃ 

 

15.2 Һ  

 ̧ APB ‰  

 ̧ ᵬҹҺ └ ᶏ  

 ̧ I2C ᵬ ̆100KHz~400KHz 

 ̧ GPIO I2C Ḥ  

 ̧ ₮ Ḥ  

 

15.3 ⱳ  

15.3.1 ᴰ  

PRERlo  PRERhi ץ I2C ҉ ᴰ 100KHz⌠ 400KHz

ӊ ᴋ № ṿȂ 

 

15.3.2 Ҭ ꜚẢ  

CTR Bit6 ᾛ I2C └ ֟ Ҭ ̆ ғ ץ Bit7

ꜚ Ả I2C └ ᵬȂ 

 

15.3.3 ₮ Ḥ  

CR_SR ᵝ ᶏץ └ ₮ STARTḤ ̆ STOPḤ ̆

ACKḤ ̆ NACKḤ Ȃ Һ Ҋ Ĭ2C ꜚ ᴰ Ḥ Ȃ ѿҩұ ᴰ

ץ ꜚḤ Ảץ̆ Ḥ Ȃѿ ҉ ꜚḤ ̆ ԅҺ Ȃ 
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15.4  

15.4.1 ↓  

 122 I2C ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 № _1 PRERlo 
RW ᵞ 8ᵝ № ṿ̆ ץ APB

№  

0X0000_00FF 

0X0004 № _2 PRERhi 
RW 8ᵝ № ṿ̆ ץ APB

№  

0X0000_00FF 

0X0008 └  CTR 
RW ץ └Ҭ ᶏ ץ I2S └

ᶏ  

0X0000_0040 

0X000C  TXR_RXR 
RW ץ

⌠  

0X0000_0000 

0X0010 └  CR_SR 
RW ץ └ѿ֓ Ώ ῏

ᵬ 

0X0000_0000 

0X0014 TXR ₮  TXR RO I2C TXR ṿ 0X0000_0000 

0X0018 CR ₮  CR RO I2C └ ṿ CR 0X0000_0000 

 

15.4.2 № _1 

 123 I2C № _1 

ᵝ  ᵬ  ᵝṿ 

[31: 8]   Ḡ   

[7 : 0]  RW 

№ prescale ᵞ 8bit Ȃ 

ᶛ ̔ 

apb_clk=40MHz, SCL=100KHz 

prescale = (40*1000)/(5*100) ͠ 1 = 16Ľd79 

apb_clk = 40M, SCL=400K 

prescale=(40*1000)/(5*400) ͠ 1 = 16Ľd19 

8Ľhff 

 

15.4.3 № _2 

 124 I2C № _2 

ᵝ  ᵬ  ᵝṿ 

[31: 8]   Ḡ   

[7 : 0]  RW 

№ prescale 8bit Ȃ 

ᶛ ̔ 

apb_clk=40MHz, SCL=100KHz 

prescale = (40*1000)/(5*100) ͠ 1 = 16Ľd79 

apb_clk = 40M, SCL=400K 

prescale=(40*1000)/(5*400) ͠ 1 = 16Ľd19 

8Ľhff 
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15.4.4 └  

 125 I2C └  

ᵝ  ᵬ  ᵝṿ 

[31:8]   Ḡ   

[7]  RW I2Cᶏ └̆ 

1Ľb0̔Ҍᶏ  

1Ľb1̔ᶏ  

1Ľb0 

[6]  RW Ҭ MASK̆   

1Ľb0̔ᾛ Ҭ ֟  

1Ľb1̔Ҍᾛ Ҭ ֟  

1Ľb1 

[5:0]   Ḡ   

 

15.4.5  

 126 I2C  

ᵝ  ᵬ  ᵝṿ 

[31:8]   Ḡ   

[7:0]  WR Ώ ̆ҹ TXR̆  

Ҋѿҩ ̆ 

ҹ ̆ 

[0] ̔1 ̆0 ΏȂ 

 

̆ҹ RXR̆  

ҹ ׆ I2C҉ ⌠ Ȃ 

8Ľh0 

 

15.4.6 └  

 127 I2C └  

ᵝ  ᵬ  ᵝṿ 

[31:8]   Ḡ   

[7:0]  WR Ώ ̆ҹ CR̆ ⱳ Ҋ̔ 

[7] ̔STĂ └֟ START ̕ 

1Ľb0̔  

1Ľb1̔֟ START  

 

[6] ̔STŎ └֟ STOP ̕ 

1Ľb0̔  

1Ľb1̔֟ STOP  

 

[5] ̔RD̆ ׆ SLAVE ̕ 

1Ľb0̔  

1Ľb1̔׆ SLAVE  

8Ľh0 
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[4] ̔WR̆ SLAVEΏ̕ 

1Ľb0̔  

1Ľb1̔ SLAVEΏ 

 

[3] ̔ └ SLAVE ACK/NACK̕ 

1Ľb0̔ ACK 

1Ľb1̔ NAK 

 

[2:1] ̔Ḡ ̕ 

[0] ̔IACK̆ Ҭ ̆1 ̕ 

1Ľb0̔  

1Ľb1̔ Ҭ  

 

̆ҹ SR̆ ⱳ Ҋ̔ 

[7] ̔RxACK̆׆ SLAVE ⌠ ACK/NACK ̕ 

1Ľb0̔׆ SLAVE ⌠ ACK 

1Ľb1̔׆ SLAVE ⌠ NAK 

 

[6] ̔BUSY̕  

1Ľb0̔STO 0 

1Ľb1̔STA 1 

 

[5] ̔AL̆ Arbitration Lost ̆ ᵝḠ ̕ 

[4:2] ̔Ḡ ̕ 

[1] ̔TIP̕ 

1Ľb0̔ ᴰ  

1Ľb1̔ ᴰ  

 

[0] ̔IF̆Ҭ ᵝ̕ 

1Ľb0̔ Ҭ ֟  

1Ľb1̔D AL 1 

 

15.4.7 TXR ₮  

 128 I2C TXR ₮  

ᵝ  ᵬ  ᵝṿ 

[31:8]   Ḡ   

[7:0]  RO ̆TXR ₮ṿ̆ 

ⱳ TXR_RXR ̕ 

8Ľh0 

 

15.4.8 CR ₮  

 129 I2C CR ₮  
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ᵝ  ᵬ  ᵝṿ 

[31:8]   Ḡ   

[7:0]  RO ̆CR ₮ṿ̆ 

ⱳ CR_SR ̕ 

8Ľh0 
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16 I2S └  

16.1 ⱳ  

I2ŜInter - IC Sound̃ ̂ CD ȁ ȁ ̃ӊ

ᴰ └ ѿ ‰Ȃ ԅ ᴰ ҍ Ḥ ̆

Ḥ № ̆ ᾧԅ ҹ̆ ԅ ӯ ꜚ Ғҙ Ȃ

‰ I2S 3 ұ ̔1 № ̂ TDM̃ ̕1

̕1 Ȃ 

 

16.2 Һ  

 ̧ I2S ̆ I2S PCM  

 ̧ amba APB ̆32bit single Ώ ᵬ 

 ̧ Һ׆  

 ̧ 8̆16̆ 24̆ 32ᵝ ̆ ҹ 192KHz 

 ̧ ᵣ  

 ̧ Ὶ I2S MSB justified ̆Ὶ PCM A/B  

 ̧ DMA Ώ ᵬ̆ ᵬ 

 

16.3 ⱳ  

16.3.1  

I2S Control Bit[25:24] ץ ҹ I2S ̆MSB justified ̆PCM 

A ̆ PCM B ̕ I2S Control Bit[22] ץ ᵣ Ȃ

I2S Control Bit[5:4] ץ ᴰ ᵝ ̆ ץ ҹ8bit 1̆6bit 2̆4bit ̆

32bit Ȃ 

 

16.3.2 ֜  

I2S Control Bit[17:16] ץ ֜ ⱳ ̕

I2S_IMASK Bit[9:8] ץ ֜ ⱳ ֟ Ҭ Ȃ ԅ ⱳ ̆

ғᶏԅҬ ↕̆ ⌠ ֜ ̆ ᴪ Ҭ ̆ I2S_INT_FLAG Bit[9:8]

ᵝᴪ 1Ȃ 

 

16.3.3 ᴰ  

FIFO Ữ ѿҩᾢ῀ᾢ₮ ‖ ̆ ѿҩ ῀ῒῤ ѿҩ ₮̆ῒҬѿҩ Ữ

῀ ̆ ѿҩ Ữ ₮ ȂI2S └ ԅңҩ( ѿҩ) ҹ 8 ҩ FIFO

ץ̆ ⱴ ᴰ ȁ ȁ ΐ Ҍ ᴰ ׆̆ ԅ Ȃ
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ץ I2S Control Bit[14:12] Bit[11:9] ץ RXFIFO TXFIFO trigger 

level ץ̆ Ҍ ᴰ Ҋ ȂFIFO trigger level ̆ ץ Ҭ

DMĂ ῤ׆ ⌠ TXFIFO ׆ RXFIFO ῤ Ȃ 

 

16.4  I2S/ PCM  

  ᶫ 4 ̆ ‰ I2S M̆SB Justified P̆CM- A,PCM- B. 0x00[25̔

24]  ᶏ Ȃΐᵣ Fig1 Fig4.  

 

 

Fig1. I2S Bus Timing Diagram ̂PCM=0̆Format=0̃   

 

 

 

Fig2. MSB Justified Timing Diagram ̂PCM=0̆Format=1̃  

 

Fig3. PCM A Audio Diagram̂PCM=1̆Format=0̃  
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Fig4. PCM B Audio Diagram̂PCM=1̆Format=1̃  

 

16.5  FIFO Ữ  

 

Fig 5. FIFO Ữ  

I2S ᶫ 2ҩ 8x32bit  FIFŎ ѿҩᵬҹ TX FIFŎ ѿҩᵬҹ RX FIFOȂ 

FIFOῤ Ữ ᵬ Ҍ Ҍ Ȃ ᵬ 8bit F̆IFOῤ ҩ word
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ץ Ữ 4ҩ sample Ȃ ᵬ 8bit ̆ ֜ Ữԍ FIFOῤ̆ ԍᵞ

ᵝ byte Ữ ̆ ԍ ᵝ byte Ữ Ȃѿҩ word ץ Ữ 2ҩ sample Ȃ

16bit ̆ѿҩ word ץ Ữ 2ҩ samplĕ 16bit ̆ѿҩ word Ữѿҩ sample

̆ᵞ 16ᵝҹ ̆ 16ᵝҹ Ȃ24bit ҍ 32bit ҩ word Ữѿҩ sample

ѿҩ ̆ΐᵣ Ữ 5 Ȃ 
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16.6  I 2S ᵬ  

I2S ᵬ ҍ ᵝ Ҭ 0x40000718 ץ

ῤ 160MHz ̆ MCLK ̆ץ MCLK BCLK ᵬ Ȃ 

 

0x40000718[0] ץ ᶏ ῤ 160MHz ᶏ ᵬҹ I2S 

Ȃ ̆I2S ᶏ ׆ IO-  I2S_M_EXTCLK(PA_5,Option 4) ῀ ᵬҹ

Ȃ 

 

0x40000718[1] MCLK Ȃ[ 7:2] ᵝҹ MCLK № Ȃ Ὲ Ҋ̔ 

F_mclk=F_I2SCLK/MCLKDIV 

F_mclk ҹ MCLK ̕ 

F_I2SCLK ҹ I2S Ȃ ῤ ̆↕ F_I2SCLK =160MHz̕ ̆↕

F_I2SCLK ԍ ῀ ̕ 

MCLKDIV ҹ 0x40000718[7:2]  № Ȃ MCLKDIV>=2; 

 

0x40000718 [ 17:8]ᵝ ҹ BLCK № Ȃ№ Ὲ Ҋ̔ 

F_BCLK=F_I2SCLK/BCLKDIV 

F_BCLK ҹ BCLK ᵬ ̕ 

F_I2SCLKҹ I2S Ȃ ῤ ̆↕ F_I2SCLK =160MHz̕ ̆↕

F_I2SCLK ԍ ῀ ̕ 

BCLKDIV № Ȃ Ҍ ᵬ Ҍ № Ȃ № Ὲ

Ҋ̔ 

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

Fsҹ I2S ҉ ̆ 192KHz̕  

Wҹ ᵝ ̆8/16/24/32  bit ץ  ̕ 

Fҹ / Ȃᴰ ҹ F=1̆ ᴰ ҹ F=2̕  

₮ № ԓ῀Ȃ 

 

Ҋҹץ ᵬ BCLKDIV ᶛ ̔ 

ῤ ҹ ̆ ᴰ 128KHz 2̆4bit ↕̆ BCLKDIV 

Ҋ̔ 

BCLKDIV=round(160*10e6/128*10e3*24*2)=10Ľd26̕  

 

 

№ Ҋ̔ 
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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.  

1Ľb0 

[1]  RW MCLKEN 

MCLK enable 

0=MCLK disabled 

1=MCLK enabled 

1Ľb0 

[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.  

6Ľd0 
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[17:8]  RW BCLKDIV 

BCLK divider  

F_BCLK=F_I2SCLK/BCLKDIV 

Note: When EXTAL_EN is not selected,  

I nternal PLL is used and  

F_I2SCLK =160MHz 

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) =10Ľd26 

10Ľd0 

[31:18]  RO RSV 14Ľd0 

 

16.7  ῒזⱳ ̔ 

16.7.1 ̔ 

ҹԅ ᾧ ֟ ̆I2S ҩ ᶫԅ ⱳ Ȃ

ңҩ ᵝ₮ ̆ ᴪ֟ Ҭ ̆ MCU ̆ ̕ ѿҩ

└ Ȃ 

 

16.7.2 ⱳ  

ⱳ ̆ ׅ ̆ᵖ ₮ └ ҹ 0̕ 
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16.7.3 Ҭ  

ᶫ / Ҭ ̆ Ҭ ̆ /  FIFO ṿҬ ̂ FIFOҬ

ᵞԍ ṿ̆ FIFOҬ ԍ ṿ̃̆ / FIFO underflow/overflow Ҭ ȂҬ

0x08Ҭ Ȃ 

 

16.7.4 FIFO  

0x10 ᶫ CPU I2S Ҭ / FIFO ⱳ Ȃ CPU FIFO

Ҭ▼ᵩ Ȃ FIFOҬ ѿҩ wordҬ ₃ҩ byte Ȃ 
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16.8  ᴰ  

16.8.1 Һ  

1.  ᶏ , SDO, BCLK, LRCLK 

2.  Section  2.4 ҍ ᵝ Ҭ 0x40000718̆ ᵬ ̕ 

3.  I2S 0x00̆ ҹ master modĕ  ᴰ ̆ ̆ ᵝ ̆

̆ - txen Ȃ 

4.  0x4̆ ᶏ ᶏ Ҭ ̕ 

5.  ᶏ DMAD ̆ DMA Ҭ ᶏ ̆ ̆ Ȃ I2S

Ҭ 0x0Ҭᶏ DMĂ FIFO ṿȂ FIFOҬ ᵞԍ ṿ ᴪ ꜚ DMA

Ȃ 

6.  FIFO - 0x10Ώ῀ ᶏ̆ 0x0[0], ᴪ ׆ꜚ FIFOҬ

₮ ⌠ I2S ҉Ȃ 

7.  FIFOҬ ԍ ṿ ̆ DMA ̆ TXTHIFҬ Ȃ 

8.  FIFOҬ ῃ ₮ T̆XDONE Ҭ ᵝ̆ ѿ T̆XUDIFҬ ᵝ̆

CPU ̆ Ả Ȃ 

                                            

׆ 16.8.2  

1.  ᶏ , SDI, BCLK, LRCLK 

2.  I2S 0x00̆ ҹ slave mode ᴰ ̆ ̆ ᵝ ̆

̆ - rxen Ȃ 

3.  0x4̆ ᶏ ᶏ Ҭ ̕ 

4.  ᶏ DMAD ̆ DMA Ҭ ᶏ ̆ ̆ Ȃ I2S

Ҭ 0x0Ҭᶏ DMĂ FIFO ṿȂ ԍ ṿ ᴪ ꜚ DMA

Ȃ 

5.  ᶏ 0x0[ 0] , ⌠ BCLK LRCLK ᴪ ׆ꜚ SDI҉ Ữ FIFO

ҬȂ FIFOҬ ԍ ṿ ̆ DMA ⌠ῤ Ҭ̆ RXTHIFҬ

Ȃ CPU̓͂ RXEN RXDONEҬ ֟ ȂCPU ץ 0x10 FIFOҬ ҩ

̆ ѿҩ wordҬ ҩ byte Ȃ FIFO ▼ᵩ Ȃ 

 

16.8.3 Һ  

1.  ᶏ ᴆ̆SDI , SCLK, LRCLK 

2.  Section  2.4 ҍ ᵝ Ҭ 0x40000718̆ ᵬ ̕ 

3.  I2S 0x00̆ ҹ master modĕ ᴰ ̆ ̆ ᵝ ̆

̆ rx en Ȃ 

4.  0x4̆ ᶏ ᶏ Ҭ ̕ 

5.  ᶏ DMAD ̆ DMA Ҭ ᶏ ̆ ̆ Ȃ I2S

Ҭ 0x0Ҭᶏ DMĂ FIFO ṿȂ ԍ ṿ ᴪ ꜚ DMA

Ȃ 

6.  ᶏ 0x0[ 0] , ᴪ ꜚ BCLK LRCLK̆ ׆ SDI҉ Ữ FIFOҬȂ

FIFOҬ ԍ ṿ ̆ DMA ⌠ῤ Ҭ̆ RXTHIFҬ Ȃ

CPU̓͂ RXEN RXDONEҬ ֟ ȂCPU ץ 0x10 FIFOҬ ҩ ̆

ѿҩ wordҬ ҩ byte Ȃ FIFO ▼ᵩ Ȃ 

7.  ῏  i2s ᶏ Ȃ 
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׆ 16.8.4  

1.  ᶏ , SDO, BCLK, LRCLK 

2.  I2S 0x00̆ ҹ slave modĕ  ᴰ ̆ ̆ ᵝ ̆

̆ txen Ȃ 

3.  0x4̆ ᶏ ᶏ Ҭ ̕ 

4.  ᶏ DMAD ̆ DMA Ҭ ᶏ ̆ ̆ Ȃ I2S

Ҭ 0x0Ҭᶏ DMĂ FIFO ṿȂ FIFOҬ ᵞԍ ṿ ᴪ ꜚ DMA

Ȃ 

5.  FIFO - 0x10Ώ῀ ̆ᶏ 0x0[0], ⌠

BCLK LRCLK ̆ ᴪ ׆ꜚ FIFOҬ ₮ ⌠ SDO҉Ȃ 

6.  FIFOҬ ԍ ṿ ̆ DMA ̆ TXTHIFҬ Ȃ 

7.  FIFOҬ ῃ ₮ T̆XDONE Ҭ ᵝ̆ ѿ T̆XUDIFҬ ᵝ̆

CPU ̆ Ả Ȃ 

 

16.8.5 ῃ  

1.  ᶏ , SDI, SDO, BCLK, LRCLK 

2.  master ̆ № Ȃ 

3.  I2S 0x00̆ ᵬ ̂Һ/̆̃׆  ᴰ ̆ ̆ ᵝ ̆

̆ txen rxen Ȃ 

4.  0x4̆ ᶏ ᶏ Ҭ ̕ 

5.  ᶏ DMAD ̆ DMA Ҭ ᶏ ̆ ̆ Ȃ I2S

Ҭ 0x0Ҭᶏ DMĂ FIFO ṿȂ FIFOҬ ᵞԍ ṿ ᴪ ꜚ DMA

Ȃ 

6.  FIFO - 0x10Ώ῀  

7.  master ̆ᶏ 0x0[0], ᴪ BCLK LRCLK̆׆ FIFOҬ ₮

׆ SDO ₮̆ ׆ SDI ῀ FIFOȂ 

8.  slave ̆ ⌠ BCLK LRCLK ̆ ᴪ ׆ꜚ FIFOҬ ₮

⌠ SDO҉̆ ׆ SDI ῀ FIFOȂ 

9.  FIFOҬ ԍ ṿ ̆ DMA ̆ TXTHIFҬ Ȃ 

10.  FIFOҬ ԍ ṿ ̆ DMA ⌠ῤ Ҭ̆ RXTHIFҬ Ȃ 

11.  TXFIFOҬ ῃ ₮ T̆XDONE Ҭ ᵝ̆ ѿ T̆XUDIFҬ ᵝ̆

CPU ̆ Ả Ȃ 

12.  CPU̓͂ RXEN RXDONEҬ ֟ ȂCPU ץ 0x10 FIFOҬ ҩ ̆

ѿҩ wordҬ ҩ byte Ȃ FIFO ▼ᵩ Ȃ 

 

16.9  

16.9.1 ↓  

 130 I2S ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 └  I2S Control  RW/RO └ I2S ῏ⱳ ̆ Ҋ ̕ 0X0000_4800 

0X0004 Ҭ  I2S_IMASK RW └ ῏ I2SҬ Ҭ  0X0000_03FF 
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0X0008 Ҭ  I2S_INT_FLAG 
RW/RO Ҭ ᵝ̆ ԍ Ҭ ֟

῏Ҭ  

0X0000_0000 

0X000c  I2S_STATUS 
RO ԍ I2S Ḥ Ҭ FIFO ῏

 

0X0000_0000 

0X0010  I2S_TX WO └ ᴪ ⌠ ҉ 0X0000_0000 

0X0014  I2S_RX RO └ ᴪ ҉ ⌠  0X0000_0000 

 

16.9.2 └  

 131 I2S └  

ᵝ  ᵬ  ᵝṿ 

[31:2 9]  RO RSV 7Ľh0 

[ 28]  RW  

0 = master  

1 = slave  

1Ľb0 

[ 27]  RW  

1 = ᶏ  

0 = ῏  

1Ľb0 

[26]  RW └ᵝ̆ ᵝ 1 ғᴰ Һ └Ả ̆ Ҍ

(RXDONE)Ҭ  

1Ľh0 

[25:24]  RW FORMAT 

 

2Ľb00̔I2S  

2Ľb01̔MSB Justified  

2Ľb10̔PCM A  

2Ľb11̔PCM B  

2Ľb0 

[23]  RW RXLCH 

ᶏ └ᵝ 

1Ľb0̔ᶏ   

1Ľb1̔ᶏ   

̔ MONO_STEREO ̆ ᵝ  

1Ľb0 

[22]  RW MONO_STEREO 

ᵣ ᵝ 

1Ľb0̔ ץ ᵣ ᴰ  

1Ľb1̔ ץ ᴰ  

1Ľb0 

[21]  RW RXDMAEN 

DMA ᶏ ᵝ 

1Ľb0̔Ҍᶏ DMA  

1Ľb0 
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1Ľb1̔ᶏ DMA  

̔ ᶏ ᴰ DMA ғ RXFIFOҬ ҩ ԍ ԍ RXTH ̆

I2S └ ᴪ DMA ₮ᴰ RXFIFOҹ Ả DMAD Ȃ 

[20]  RW TXDMAEN 

DMA ᶏ ᵝ 

1Ľb0̔Ҍᶏ DMA  

1Ľb1̔ᶏ DMA  

̔ ᶏ ᴰ DMA ғ TXFIFOҬ ҩ ԍ TXTH ̆I2S └ ᴪ

DMA ₮ᴰ TXFIFO Ả DMAD Ȃ 

1Ľb0 

[19]  WO RXCLR 

RXFIFO 

1Ľb0̔  

1Ľb1̔ RXFIFO 

̔Ώ 1 RXFIFŎ ᴆ ꜚ Ȃ ᵝ 0 

1Ľb0 

[18]  WO TXCLR 

TXFIFO 

1Ľb0̔  

1Ľb1̔ TXFIFO 

̔Ώ 1 TXFIFŎ ᴆ ꜚ Ȃ ᵝ 0 

1Ľb0 

[17]  RW LZCEN 

֜ ᶏ └ᵝ 

1Ľb0̔Ả ֜  

1Ľb1̔ᶏ ֜  

1Ľb0 

[16]  RW RZCEN 

֜ ᶏ └ᵝ 

1Ľb0̔Ả ֜  

1Ľb1̔ᶏ ֜  

1Ľb0 

[15]  RW Rx_clk_phase_sel  

ᵝ  

1Ľb0̔  

҉ץ I2S  

1Ľb1̔  

҉ץ I2S  

1Ľb0 

[14:12]  RW RXTH 

RXFIFO ṿ 

3Ľb000̔ ṿҹ 0ҩ  

3Ľh4 
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3Ľb000̔ ṿҹ 1ҩ  

ŀ 

3Ľb111̔ ṿҹ 7ҩ  

̔ RXFIFOҬ ԍ ԍ RXTH ṿ R̆XTHIFβ ᴪ ᵝȂ

ץ RXDMA I2SҬ  

[11:9]  RW TXTH 

TXFIFO ṿ 

3Ľb000̔ ṿҹ 0ҩ  

3Ľb000̔ ṿҹ 1ҩ  

ŀ 

3Ľb111̔ ṿҹ 7ҩ  

̔ TXFIFOҬ ԍ ԍ TXTH ṿ T̆XTHIFβ ᴪ ᵝȂ

ץ TXDMA I2SҬ  

3Ľh4 

[8]  RW Tx_clk_phase_sel  

ᵝ  

1Ľb0̔  

҉ץ I2S  

1Ľb1̔  

҉ץ I2S  

1Ľb0 

[7:6]  RW RSV 2Ľh0 

[5:4]  RW WDWIDTH 

ᴰ ᵝ 

2Ľb00̔ 8 bit  

2Ľb01̔ 16 bit  

2Ľb10̔ 24 bit  

2Ľb11̔ 32 bit  

2Ľb0 

[3]  RW MUTE 

ᴰ ᶏ ᵝ 

1Ľb0̔׆ ᵝ ᴰ ̆ ᵬ  

1Ľb1̔ ᴰ 0̆ᶏ  

1Ľb0 

[2]  RW RXEN 

ᶏ ᵝ 

1Ľb0̔Ả I2S   

1Ľb1̔ᶏ I2S  

1Ľb0 

[1]  RW TXEN 

ᴰ ᶏ ᵝ 

1Ľb0 
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1Ľb0̔Ả I2S ᴰ   

1Ľb1̔ᶏ I2S ᴰ  

[0]  RW I2SEN 

I2Sᶏ ᵝ 

1Ľb0̔Ҍᶏ  

1Ľb1̔ᶏ  

1Ľb0 

 

16.9.3 Ҭ  

 132 I2SҬ  

ᵝ  ᵬ  ᵝṿ 

[31:10]  RO RSV 22Ľh0 

[9]  RW LZCIMASK 

֜ Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ Ҭ ̆ ғ ⌠ ҉ ֜ ̆֟ Ҭ  

1Ľb1 

[8]  RW RZCIMASK 

֜ Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ Ҭ ̆ ғ ⌠ ҉ ֜ ̆֟ Ҭ  

1Ľb1 

[7]  RW TXDONEMASK 

Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ Ҭ ̆ ғ TXFIFOҹ ̆֟ Ҭ  

1Ľb1 

[6]  RW TXTHIMASK 

TXFIFO ṿҬ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ Ҭ ̆ ғ TXFIFOҬ ԍ ԍ TXTH ̆֟ Ҭ  

1Ľb1 

[5]  RW TXOVIMASK 

TXFIFO ₮Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

̔ ᶏ Ҭ ̆TXFIFO ̆CPUῬ TXFIFOҬΏ ̆TXOVIF ᵝ ᴪ

1Ľb1 
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ᵝ 

[4]  RW TXUDIMASK 

TXFIFOҊ Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

̔ ᶏ TXFIFOҊ Ҭ ̆ ғ ⌠ TXUDIFҹ 1 ̆ ֟ Ҋ Ҭ  

1Ľb1 

[3]  RW RXDONEMASK 

Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ Ҭ ̆ ғ ̆ ֟ Ҭ  

1Ľb1 

[2]  RW RXTHIMASK 

RXFIFO ṿҬ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

ᶏ RXFIFO ṿҬ ̆ ғ RXFIFOҬ ҩ ԍ ԍ ṿ ̆֟

RXҬ  

1Ľb1 

[1]  RW RXOVIMASK 

RXFIFO ₮Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

̔ ᶏ RXFIFO ₮Ҭ ̆ ғ ⌠ TXOVIFҹ 1 ̆ ֟ ₮Ҭ  

1Ľb1 

[0]  RW RXUDIMASK 

RXFIFOҊ Ҭ ᶏ ᵝ 

1Ľb0̔Ҭ Ҍᶏ  

1Ľb1̔Ҭ ᶏ  

̔ ᶏ RXFIFOҊ Ҭ ̆ ғ ⌠ TXUDIFҹ 1 ̆ ֟ Ҋ Ҭ  

1Ľb1 

 

16.9.4 Ҭ  

 133 I2SҬ  

ᵝ  ᵬ  ᵝṿ 

[31:13]  RO RSV 19Ľh0 

[12]  RO TXIF 

I2S Ҭ  

1Ľb0̔ I2SҬ  

1Ľb0 



 

166 

1Ľb1̔I2S Ҭ ֟  

[11]  RO RXIF 

I2S Ҭ  

1Ľb0̔ I2SҬ  

1Ľb1̔I2S Ҭ ֟  

1Ľb0 

[10]  RO I2SIF 

I2S Ҭ ᵝ 

1Ľb0̔ I2SҬ  

1Ľb1̔I2S Ҭ ֟  

̔ RX TXӊѿ Ҭ ̆ ᵝ ᴪ ᵝ 

1Ľb0 

[9]  RW LZCIF 

֜  

ᵝ Ҋѿҩ ᵝ ᵝҹ Ȃ 

1Ľb0̔ ⌠ ֜  

1Ľb1̔ ⌠ ֜  

̔Ώ 1 Ҭ  

1Ľb0 

[8]  RW RZCIF 

֜  

ᵝ Ҋѿҩ ᵝ ᵝҹ Ȃ 

1Ľb0̔ ⌠ ֜  

1Ľb1̔ ⌠ ֜  

̔Ώ 1 Ҭ  

1Ľb0 

[7]  RW TXDONEIF 

Ҭ  

1Ľb0̔  

1Ľb1̔  

̔Ώ 1 Ҭ  

1Ľb0 

[6]  RO TXTHIF 

RXFIFOҬ  

1Ľb0̔TXFIFOҬ ҩ ԍ ṿ 

1Ľb1̔TXFIFOҬ ҩ ԍ ԍԍ ṿ.  

̔ TXFIFOҬ ҩ (TXCNT) ԍ ԍ TXTH ṿ ̆ ҩᵝᴪ

1̆ TXFIFOҬ Ώ῀ ғ TXCNT ṿ ԍ TXTH ṿ ̆ ᴪ

0Ȃ 

1Ľb0 

[5]  RW TXOVIF 

TXFIFO ₮Ҭ  

1Ľb0 



 

167 

1Ľb0̔TXFIFO ₮Ҭ  

1Ľb1̔TXFIFO ԅ ₮Ҭ  

̔Ώ 1 Ҭ   

[4]  RW TXUDIF 

TXFIFOҊ Ҭ  

1Ľb0̔TXFIFO Ҋ Ҭ  

1Ľb1̔TXFIFO ԅҊ Ҭ  

̔Ώ 1 Ҭ   

1Ľb0 

[3]  RW RXDONEIF 

Ҭ  

1Ľb0̔  

1Ľb1̔  

̔Ώ 1 Ҭ  

1Ľb0 

[2]  RO RXTHIF 

RXFIFOҬ  

1Ľb0̔RXFIFOҬ ҩ ԍ ṿ 

1Ľb1̔RXFIFOҬ ҩ ԍ ԍ ṿ.  

̔ RXFIFOҬ ҩ ԍ ԍ RXTH ṿ ̆ ҩᵝᴪ 1̆

RXFIFOҬ ₮ ғ RXCNT ṿ ԍ RXTH ṿ ̆ ᴪ 0Ȃ 

1Ľb0 

[1]  RW RXOVIF 

RXFIFO ₮Ҭ  

1Ľb0̔RXFIFO ₮Ҭ  

1Ľb1̔RXFIFO ԅ ₮Ҭ  

̔Ώ 1 ₮Ҭ  

1Ľb0 

[0]  RW RXUDIF 

RXFIFOҊ Ҭ  

1Ľb0̔RXFIFO Ҋ Ҭ  

1Ľb1̔RXFIFO ԅҊ Ҭ  

̔Ώ 1 Ҋ Ҭ   

1Ľb0 

 

16.9.5  

 134 I2S  

ᵝ  ᵬ  ᵝṿ 

[31:10]  RO RSV 22Ľh0 

[9:8]  RO VALIDBYTE 2Ľh0 
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ѿҩ Ҭ Ȃ 

2Ľb00̔ ̆RXFIFOҬ  

2Ľb01̔ ̆RXFIFOҬ 1ҩ  

2Ľb10̔ ̆RXFIFOҬ 2ҩ  

2Ľb11̔ ̆RXFIFOҬ 3ҩ  

[7:4]  RO TXCNT 

╠ ┴ TXFIFOҬ ҩ Ȃ 

4Ľb0000̔  

4Ľb0001̔ 1ҩ  

ŀ 

4Ľb1000̔ 8ҩ  

4Ľh0 

[3:0]  RO RXCNT 

╠ ┴ RXFIFOҬ ҩ Ȃ 

4Ľb0000̔  

4Ľb0001̔ 1ҩ  

ŀ 

4Ľb1000̔ 8ҩ  

4Ľh0 

 

 

 

 

16.9.6  

 135 I2S  

ᵝ  ᵬ  ᵝṿ 

[31:0]  WO TXFIFO 

I2Sῤ ԅ 8ҩ FIFO ԍ Ȃ TXFIFOҬΏѿҩ ̆

TXFIFOҬ ⱴѿҩȂI2S └ ᴪ ꜚ ᾢ ῀ TXFIFOҬ ₮ Ȃ 

32Ľh0 

 

16.9.7  

 136 I2S  

ᵝ  ᵬ  ᵝṿ 

[31:0]  RO RXFIFO 

I2Sῤ ԅ 8ҩ FIFO ԍ ⌠ Ȃ ׆ RXFIFOҬ ѿҩ

̆RXFIFOҬ ᴪ ѿҩȂ 

32Ľh0 
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17 UART  

17.1 ⱳ  

UART ѿ ұ ̆ ԍ ḤȂ Ḥ̆ ץ ῃ ᴰ Ȃ  

 

W801 ῍ 6 UART ̆ № ץ ̆ 2Mbps

Ḥ ȂW801 UART ᴆ DMA ᶏ ̆ ᴰ Ȃ 

17.2 Һ  

 ̧ APB ̆ῃ Ḥ  

 ̧ Ҭ ᵬ  

 ̧ DMA ByteD ̆ 32- byte FIFO 

 ̧ ̆ 2Mbps 

 ̧ 5- 8bit ץ̆  parity  

 ̧ 1 2ҩ stop ᵝ  

 ̧ RTS/CTS  

 ̧ Break ҍ  

 ̧ Overrun̆ parity error ̆frame error ̆rx break frame Ҭ  

 

17.3 ⱳ  

17.3.1 UART  

Ḥ ҹң ѿ ᵬ ̆ Ḥ ȂW801

ץ BAUD_RATE_CTRL └ȂBAUD_RATE_CTRL[15:0]

ҹ ubdiv̆BAUD_RATE_CTRL[19:16]ҹ ubdiv_frac ̆ baudratĕ Ὲ

Ҋ̔ 

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

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

ץ APB 40MHz̆ 19200bpsҹᶛ̔ 

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

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

Ὲ҉ץ APB 40MHz̆ 19200bps ’Ҋ̆ ҹ̔BAUD_RATE 

_CTRL = (3<<16) | 129 = 0x0003_0081Ȃ 

 

17.3.2 UART  

 ̧  

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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W801 UART 5bit ȁ6bit ȁ7bit ȁ8bit Ȃ῏ԍ ӈ Ҋ̔ 

 

 28 UART  

 

UART Ḥ 1bit ᵝ̆1bit Ả ᵝῬⱴҬ ᵝ̆ Ҭ ᵝ ץ ̆

W801 5bit ȁ6bit ȁ7bit ȁ8bit 4 ᵝ ̆ ᵝ Ȃ 

 

 ̧ Ả ᵝ 

W801 UART 1bit Ả ᵝ 2bit Ả ᵝ ̆ ̆ Ҋ̔ 

 

 29 UART Ả ᵝ 

 ̧ Ẽ ᵝ 

Ẽ ᵝ ᵬ ҹԅ ̆W801 ץ ȁẼ Ȃ 

 

̔ ╠ ᵝ 1 ҩ ҩ̆ ᵝҹ 0̆ ╠ ҹ 1 ҩ Ẽ

ҩ̆ ᵝҹ 1Ȃ ӊḠ ҩ 1Ȃ 

 

Ẽ ̔ ╠ ᵝ 1 ҩ ҩ̆Ẽ ᵝҹ 1̆ ╠ ҹ 1 ҩ Ẽ

ҩ̆Ẽ ᵝҹ 0Ȃ ӊḠ Ẽ ҩ 1Ȃ 

 

 30 UART Ẽ ᵝ 

 

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

8bit 

Ẩbit0 bit1 bit2 bit3 bit4 bit5 bit6

7bit 

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 ᴆ  

W801 UART RTS/CTS ᴆ Ȃ Һ ҹԅ UART fifo

ҹ ᴆ Ҍ ҡ ̆RTS CTS ᶏ ̆ Ҋ ̔ 

 

 31 UART ᴆ  

W801 ᴆ AUTO_FLOW_CTRL └ Ȃ ᴆ AUTO_FLOW_CTRL[0]ҹ 1 W̆801

ᴪ AUTO_FLOW_CTRL[4:2] rxfifo Ҭ ҩ ̆ ԍ ҩ ̆RTS ̆

ῒז ↕ҌῬ W801 ̆ ԍ ҩ RTS ᵞ̆ῒז W801 Ȃ

AUTO_FLOW_CTRL[0]ҹ 0 ̆ ᴆ AUTO_FLOW_CTRL[1] RTS ᵞȂ 

 

W801 ̆ ץ Ҭ ∞ ╠ CTS ̆ FIFO_STATUS[12] CTS ̆

‗ ῒז Ȃ 

 

17.3.4 UART DMAD  

W801 UART DMAD ̆DMAD UART ↓ DMA_CTRL

UART DMAᶏ Ȃ UART_FIFO_CTRL txfifo ȁrxfifo Ҭ▼ᵩ ҩ DMA

Ȃ 

 

DMA ҹ TX_DATA_WINDOW  RX_DATA_WIDNOW̆ῒז DMA DMA

Ȃ 

 

̔UART DMAD ҹ Byte ̆Ҍ half_word wordᴰ Ȃ 

 

17.3.5 UARTҬ  

UART Ҭ ᵬ ̆ fifo f̆ifo ⌠ ṿ C̆TS ₮̆ ᴪ֟ UARTҬ ̆

ץ INT_MASK Ҭ Ȃ 

 

UARTҬ ֟ ̆ ץ INT_SRC ╠ Ҭ ̆ Ҭ Ȃ ᴆΏ 1 0Ȃ 

 

W 800 Ὶל  

TX 

RX 

CTS 

RTS 

RX 

TX 

RTS 

CTS 

GND GND 
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17.4  

17.4.1 ↓  

 137 UART ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 └  UART_LINE_CTRL RW uart Ḥ  0X0000_000B 

0X0004 ꜚ ᴆ  AUTO_FLOW_CTRL RW uart rts/cts ᴆ  0X0000_0014 

0X0008 DMA  DMA_CTRL RW uart dmaD  0X0000_0024 

0X000C FIFO └  UART_FIFO_CTRL RW  uart fifo  0X0000_0014 

0X0010 └  BAUD_RATE_CTRL RW uart Ḥ  0X0003_0081 

0X0014 Ҭ  INT_MASK RW uart ᶏ Ҭ  0X0000_01FF 

0X0018 Ҭ  INT_SRC RW uart Ҭ  0X0000_0000 

0X001C FIFO  FIFO_STATUS RW fifo ̆cts  0X0000_1000 

0X0020 TX  TX_DATA_WINDOW WO  0X0000_0000 

0X0024 Ḡ      

0X0028 Ḡ      

0X002C Ḡ      

0X0030 RX  RX_DATA_WINDOW RO  0X0000_0000 

0X0034 Ḡ      

0X0038 Ḡ      

0X003C Ḡ      

 

17.4.2 └  

 138 UART └  

ᵝ  ᵬ  ᵝṿ 

[31: 8]   Ḡ   

[7]  RW 
uart_rx_enable  

ᶏ ̆  

1Ľb0 

[6]  RW 
uart_tx_enable  

ᶏ ̆ Ȃ 

1Ľb0 

[5]  RW 

send break enable  

break ȂUart ᴪ ҹ ᵝ ѿҩ break ̆

ꜚ 0Ȃ 

1Ľb0 

[4]  RW 

parity  

1Ľb0̔Ẽ  

1Ľb1̔  

1Ľb0 

[3]  RW 
parity en  

Ẽ ᶏ ̆  

1Ľb1 

[2]  RW 

stop bit ҩ  

1Ľb0̔1ҩẢ ᵝ 

1Ľb1̔2ҩẢ ᵝ 

1Ľb0 
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[1 : 0]  RW 

uart Ȃ 

2Ľh0̔5bit  

2Ľh1̔6bit  

2Ľh2̔7bit  

2Ľh3̔8bit  

2Ľh3 

 

 

17.4.3 ꜚ ᴆ  

 139 UART ꜚ ᴆ  

ᵝ  ᵬ  ᵝṿ 

[31: 5]   Ḡ   

[4 : 2]  RW 

RTS trigger level  

afc_enable ̆‗ ᵥ RTS Ȃ 

3Ľh0̔rxfifo 4ҩ҉ץ  

3Ľh1̔rxfifo 8ҩ҉ץ  

3Ľh2̔rxfifo 12ҩ҉ץ  

3Ľh3̔rxfifo 16ҩ҉ץ  

3Ľh4̔rxfifo 20ҩ҉ץ  

3Ľh5̔rxfifo 24ҩ҉ץ  

3Ľh6̔rxfifo 28ҩ҉ץ  

3Ľh7̔rxfifo 31ҩ҉ץ  

3Ľh5 

[1]  RW 

RTS set 

AFC_enable ̆ ᴆ ץ ᵝ └Ȃ

AFC_enable ̆ ᵝҌ῏ Ȃ 

1Ľb0 

[0]  RW 
afc enable  

1Ľb1̔ ̆ ᴆ rts ᶏ rts_trigger_level └֟ Ȃ 

1Ľb0 

 

17.4.4 DMA  

 140 UART DMA  

ᵝ  ᵬ  ᵝṿ 

[31: 8]   Ḡ   

[7 : 3]  RW 

rxfifo timeout num  

rxfifo Ҭ ԍ rxfifo_trigger_level ’Ҋ̆ Nҩ ῤ̆

⌠ ̆֟ rxfifo timeout Ҭ Ȃ 

ⱳ ᶏ ̆ ѿ ҉ѿ ̆ ⌠ 1

ҩ  

5Ľh04 

[2]  RW 
rxfifo timeout en  

rxfifo ᶏ  

1Ľb1 

[1]  RW 

rx dma enable  

DMAᶏ ̆ Ȃ 

0̔ ᶏ Ҭ Ȃ 

1Ľb0 
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[0]  RW 

tx dma enable  

DMAᶏ ̆ Ȃ 

0̔ ᶏ Ҭ Ȃ 

1Ľb0 

 

17.4.5 FIFO └  

 141 UART FIFO └  

ᵝ  ᵬ  ᵝṿ 

[31: 6]   Ḡ   

[5 : 4]  RW 

rxfifo trigger level  

rxfifo Ҭ ԍ ԍ ṿ ̆ Ҭ ̆ rxdma reqȂ 

2Ľh0̔1byte 

2Ľh1̔4byte 

2Ľh2̔8byte 

2Ľh3̔16byte 

2Ľh1 

[3 : 2]  RW 

txfifo trigger level  

txfifo Ҭ ԍ ԍ ṿ ̆ Ҭ ̆ txdma reqȂ 

2Ľh0̔empty 

2Ľh1̔4byte 

2Ľh2̔8byte 

2Ľh3̔16byte 

2Ľh1 

[1]  RW 
rxfifo reset  

ᵝ rxfifo ̆ rxfifo  

1Ľb0 

[0]  RW 
txfifo reset  

ᵝ txfifo ̆ txfifo  

1Ľb0 

 

17.4.6 └  

 142 UART └  

ᵝ  ᵬ  ᵝṿ 

[31:20]   Ḡ   

[19:16]  RW 

ubdiv_frac  

ץ 16Ṑ № Ȃΐᵣṿҹfrac¦16Ȃ 

̂ 2.3.2̆ ̃ 

4Ľh3 

[15: 0]  RW 

ubdiv 

ץ 16Ṑ №⁞ 1Ȃ 

ҹ 40MHz̆ ҹ 19200Ȃ 

̂ 2.3.2̆ ̃ 

16Ľh81 

 

17.4.7 Ҭ  

 143 UART Ҭ  

ᵝ  ᵬ  ᵝṿ 
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[31: 9]   Ḡ   

[8]  RW overrun error int mask ̆ rxfifo ₮Ҭ ᵝ̆ Ȃ 1Ľb1 

[7]  RW parity error int mask̆ Ẽ Ҭ ᵝ̆ Ȃ 1Ľb1 

[6]  RW frame error int mask ̆ ₮ Ҭ ᵝ̆ Ȃ 1Ľb1 

[5]  RW break detect int mask ̆breakḤ Ҭ ᵝ̆ Ȃ 1Ľb1 

[4]  RW cts changed indicate mask ̆CTSḤ Ҭ ᵝ̆ Ȃ 1Ľb1 

[3]  RW rxfifo data timeout int mask̆ rxfifo Ҭ ᵝ̆ Ȃ 1Ľb1 

[2]  RW rxfifo trigger level int mask ̆rxfifo ⌠ ṿҬ ᵝ̆ Ȃ 1Ľb1 

[1]  RW txfifo trigger level int mask ̆txfifo ⌠ ṿҬ ᵝ̆ Ȃ 1Ľb1 

[0]  RW txfifo empty int mask ̆txfifo ҹ Ҭ ᵝ̆ Ȃ 1Ľb1 

 

17.4.8 Ҭ  

 144 UART Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31: 9]   Ḡ   

[8]  RW 

overrun error  

rxfifo ₮ ₮Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[7]  RW 

parity error  

⌠ ᵝ Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[6]  RW 

frame error  

⌠ Ả ᵝ Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[5]  RW 

break detect  

⌠ break Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[4]  RW 

cts changed 

cts Ḥ ↕֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[3]  RW 

rxfifo data timeout  

rxfifo Ҭ ԍ rxfifo trigger level ᵖ Nҩ ⌠ᴋᵥ

̆↕֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[2]  RW 

rxfifo trigger level interrupt  

rxfifo Ҭ ҩ ԍ rxfifo trigger level Ҭ ԍ ԍ

̆֟ Ҭ Ȃ 

rxfifo count ╠ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[1]  RW txfifo trigger level interrupt  1Ľb0 



 

176 

txfifo Ҭ ҩ ԍ txfifo trigger level Ҭ ԍ ԍ

̆֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

[0]  RW 

tx fifo empty interrupt  

╠ ̆ ғ txfifo ҹ ̆֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

 

17.4.9 FIFO  

 145 UART FIFO  

ᵝ  ᵬ  ᵝṿ 

[31:13]   Ḡ   

[12]  RW 
cts status  

╠ cts  

1Ľb0 

[11: 6]  RW 
rxfifo count  

rxfifo Ҭ ҩ  

6Ľh0 

[5 : 0]  RW 
txfifo count  

txfifo Ҭ ҩ  

6Ľh0 

 

17.4.10TX  

 146 UART TX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  WO 

tx data window  

Ȃ 

̔uart ҍ ᵬ̆ burst ᴰ ̆ ᶏ

̆ Ҭ 16- burst ᵬ̆ 16byteȂ ׆

/ ῍ 16bytê4ҩ ̃ Ḡ ҹ / Ȃ 

32Ľh0 

 

17.4.11RX  

 147 UART RX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 

rx data window  

Ȃ 

̔uart ҍ ᵬ̆ burst ᴰ ̆ ᶏ

̆ Ҭ 16- burst ᵬ̆ 16byteȂ ׆

/ ῍ 16bytê4ҩ ̃ Ḡ ҹ / Ȃ 

32Ľh0 
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18 UART&7816   

18.1 ⱳ  

UART&7816 Ὶ UARTⱳ ̆ Ὶ 7816 ⱳ Ȃ  

 

W801 1 UART&7816 (uart2) ̆ᵬҹ UARTᶏ ̆ ץ № ץ

̆ 2Mbps Ḥ Ȃ 

 

W801 UART&7816 ᴆ DMA ᶏ ̆ ᴰ Ȃ 

 

18.2 Һ  

 ̧ APB ̆ UART ῃ 7816 Ḥ ̕ 

 ̧ Ҭ ᵬ ̕ 

 ̧ DMA ByteD ̆ 32- byte FIFO̕ 

 ̧ ұ ⱳ ̔ 

ü ̆ 2Mbps 

ü 5- 8bit ̆ץ parity  

ü 1 2ҩẢ ᵝ  

ü RTS/CTS  

ü Break ҍ  

ü Overrun̆ parity error ̆frame error ̆rx break frame Ҭ  

 ̧ 7816 ⱳ ̔ 

ü Ὶ  ISO- 7816- 3 T=0.T=1  

ü Ὶ EVM2000  

ü guard timê11 ETU- 267 ETŨ  

ü / ̆ ᴆ  

ü / Ẽ ᴰⱳ  

ü 0.5 1.5 ҩ stop ᵝ  

 

18.3 UARTⱳ  

16 UARTⱳ  
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18.4 7816ⱳ  

18.4.1 7816  ׃

ISO7816 ‰ ̆ ԅ ȁ ȁ Ḥ ᴰ ȁ

ȁפ ῃ Ḥ Ȃ 

W801Һ ԅ ISO 7816 - 3 Ḥ ᴰ №̆ T0 T1 Ȃ W801 7816 ̆

ץ ῏ Ḥ Ḥ ̆ ץ ҍ פ ֜ԑȂ̓͂ ԍ

ԑ֜פ ̆ ISO7816- 4 Ȃ 

 

18.4.2 7816  

W801Һ ԅ ңҩ ̆ פ Ḥ Ḥ Ȃ

Ҭ̆ RSTȁVCCȁGND ҈ҩḤ ̆RST ץ GPIO └̆Һ ҉ ᵝ ᶏ

ȂVCC ץ 3.3V ̆ GPIO ῒז └ VCC Ȃ 

 

 32 7816  

18.4.3 7816  

ᵬҹ 7816 ᶏ ῏ ̔ 

 ̧ ᵬ ̆UART_LIN_CTRL[24] ҹ 1̆ ╠ ҹ 7816 ̕ 

 ̧ 7816 MSB LSBD ̆UART_LIN_CTRL[3] ҹ 1̆ UART_LIN_CTRL[3]

7816 MSB (bit7 ᾢᴰ )̆ LSB (bit0 ᾢᴰ )̕ 

 ̧ Ả ᵝ̆UART_LIN_CTRL[2] 0.5 1.5 ҩẢ ᵝ̕ 

 ̧ ̆UART_LIN_CTRL[8]ץ T0 T1 ̕ 

 ̧ Ḥ ̆ WAIT_TIME ̆ ⌠ ↕

֟ Ҭ Ȃ 

 

18.4.4 7816  

CLK ᶫ ̆ BAUD_RATE_CTRL[21:16] ̆

Ҋ̔ 

W 800  

GPIO 

GPIO 

IC _ CLK 

IC _ IO 

GND 

VCC 

RST 

CLK 

I /  O 

GND 

VCC _ CTRL 
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ÃÌËͅÄÉÖ 
ὪὧὰὯᾥὴὦ

ς ὪίᾧὧὰὯ
ρ 

fsc_clk ̔ ᶫ CLK̕  

fclk_apb̔ APB ̕ 

clk_div ̔ BAUD_RATE_CTRL[21:16] №  

ҹ clk_div ̆ҹԅ⁞ ̆ ױ ԓ῀ ̆C ᴪ

ҡ №̆C ԓ῀ Ҋ̔ 

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

18.4.5 7816   

Ҭ ѿҩ ᵝ ETŬ ᵝ ᴰ ȂETUפ

BAUD_RATE_CTRL[15: 0] ̆ Ҋ̔ 

ρÅÔÕ 
Ὂ

Ὀ

ρ

Ὢ
 

f̔ ױ CLK̕  

F D ₮ Ȃ 

ῒ ױ BAUD_RATE_CTRL[15: 0] ubdiv F/D̆ ҉ Ὲ ҹԅ ETUʟ

Ȃ ױ Ṝ̆ ubdiv = F/D ȂF D Ҋ Ȃ 

 

 148 7816  

̂ ᴆ ISO_IEC_FDIS_7816- 3_(E).PDF̃  
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18.4.6 7816҉ ᵝ 

 

 33 7816 ҉ ᵝ  

҉ ҹ ҉ ᵝ ȂCLK IO∆ ҹᵞ̆ ױ GPIO ᵞȂVCC

CLK IO 7816 7816 └ Ȃ ױ RST ꜚ ̆ ᵝ

Ȃ Ҋ̔ 

 ̧ I/OȁCLKȁRST ҹ GPIO Ḡ ᵞ ̕ 

 ̧ 7816ҹ T=0 ̕ 

 ̧ GPIO └ VCC҉ ̕ 

 ̧ I/OȁCLKҹ 7816 ̆ 7816 ꜚ ̕ 

 ̧ 7816 ᾛ ₮̕ 

 ̧ ᵝ RST ̆ ATR ̆ 40000ҩ ῤ ⌠ ATR ̆↕ ̆

Ȃ 

 

18.4.7 7816 ᵝ 

 

 34 7816 ᵝ 

҉ ̆ ᵝ ̆ ᵬ ̆ RST ᵞ 400ҩ Ȃ Ҋ  ̔

 ̧ Ḡ VCC҉ ̕ 
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 ̧ ᵞ RST 400ҩ ̕ 

 ̧ RST ̆ ATR ̆ 40000ҩ ῤ ⌠ ATR ̆↕ ̆

Ȃ 

 

18.4.8 7816  

 

 35 7816  

҉ ̆RST ᵞӊ CLK IO IO ᵞ̆ ῏ VCC , ᵬ

Ҋ̔ 

 ̧ Ḡ VCC҉ ̕ 

 ̧ ᵞ RST ̕ 

 ̧ CLK IOҹ GPIO ̆ ᵞ̕ 

 ̧ GPIO └ VCC ̕ 

 

18.4.9 7816 ᴰ  

7816 ᴰ W801 ᴆ ̆ ᵬ̆ ԅ №ΐᵣῤ ̆

ISO7816- 3 Ҭ Ȃ  

 

 36 7816 ᴰ  

 

18.4.10UART&7816 DMAD  

W801 UART&7816 DMAD ̆DMAD UART&7816 ↓ DMA_CTRL
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UART DMAᶏ Ȃ UART_FIFO_CTRL txfifo ȁrxfifo Ҭ▼ᵩ ҩ

DMA Ȃ 

 

DMA ҹ TX_DATA_WINDOW  RX_DATA_WIDNOW̆ῒז DMA DMA

Ȃ 

 

̔UART&7816 DMAD ҹ Byte ̆Ҍ half_word wordᴰ Ȃ 

 

18.4.11UART&7816Ҭ  

UART&7816 Ҭ ᵬ ̆ fifo ̆fifo ⌠ ṿ̆CTS ̆₮ ᴪ֟

UART&7816Ҭ ̆ ץ INT_MASK Ҭ Ȃ 

 

UART&7816Ҭ ֟ ̆ ץ INT_SRC ╠ Ҭ ̆ Ҭ Ȃ ᴆΏ 1

0Ȃ 

18.5  

18.5.1 ↓  

 149 UART&7816 ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 └  UART_LINE_CTRL RW uart&7816 Ḥ ῏  0X0033_520B 

0X0004 ꜚ ᴆ  AUTO_FLOW_CTRL RW uart rts/cts ᴆ  0X0000_0014 

0X0008 DMA  DMA_CTRL RW uart&7816 dmaᴰ  0X0000_0024 

0X000C FIFO └  UART_FIFO_CTRL RW  uart&7816 fifo  0X0000_0014 

0X0010 └  BAUD_RATE_CTRL RW uart ȁ7816  0X0003_0082 

0X0014 Ҭ  INT_MASK 
RW uart&7816 ᶏ Ҭ

 

0X0000_03FF 

0X0018 Ҭ  INT_SRC RW uart&7816Ҭ  0X0000_0000 

0X001C FIFO  FIFO_STATUS RW fifo ̆cts  0X0000_0000 

0X0020 TX  TX_DATA_WINDOW WO  0X0000_0000 

0X0024 Ḡ      

0X0028 Ḡ      

0X002C Ḡ      

0X0030 RX  RX_DATA_WINDOW RO  0X0000_0000 

0X0034 Ḡ      

0X0038 Ḡ      

0X003C Ḡ      

0X0040 7816Ḡ  GUARD_TIME RW 7816 Ḡ  0X0000_0000 

0X0044 7816  WAIT_TIME RW 7816  0X0007_8000 
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18.5.2 └  

 150 UART&7816 └  

ᵝ  ᵬ  ᵝṿ 

[31:25]   Ḡ   

[24]  RW 

sc_mode 

1Ľb0̔uart  

1Ľb1̔7816  

1Ľb0 

[23]  RW 

7816 T0 rx_retrans_en  

1Ľb0̔Rx ꜚ ᴰ  

1Ľb1̔Rx ꜚ ᴰᶏ  

1Ľb0 

[22:20]  RW 7816 T0 rx_retrans_cnt  3Ľh3 

[19]  RW 

7816 T0  tx_retrans_en  

1Ľb0̔Tx ꜚ ᴰ  

1Ľb1̔Tx ꜚ ᴰᶏ  

1Ľb0 

[18:16]  RW 
7816 T0 tx_retrans_cnt  

tx ꜚ ᴰ  

3Ľh3 

[15:11]  RW 

7816 MIN_BGT̂Min Block Guard Time ̃ 

Min Block Guard Time ̔ 10+stopᵝ( 2ᵝ)+ ṿ MIN_BGT 

Note:  

T=0̔ ңҩ ᵝҊ ӊ

Ҍ ԍ 16ҩ ETUȂ ⌠ ῒ ᵝҊ

ᵝҊ ҹ 15ҩ ETU Ȃ 

T=1̔ ңҩ ᵝҊ ӊ

̂ Ḡ ̆BGT̃ ҹ 22ҩ ETUȂ ⌠ ῒ ᵝҊ

ᵝҊ ҹ 21ҩ ETUץῤ ⌠ Ȃ 

5Ľha 

[10]  RW 

7816 └  

1Ľb0̔ ҹ ֟ ₮̆ ↕ ₮  

1Ľb1̔ Ả  

1Ľb0 

[9]  RW 

7816 parity  

1Ľb0̔Ҍ  

1Ľb1̔  

1Ľb1 

[8]  RW 

7816 T0/T1 ̆ 

1Ľb0̔T0  

1Ľb1̔T1  

1Ľb0 

[7]  RW 
uart_rx_enable  

uart/7816 Ҋ̆ ᶏ ̆  

1Ľb0 

[6]  RW 
uart_tx_enable  

uart/7816 Ҋ̆ ᶏ ̆ Ȃ 

1Ľb0 

[5]  RW 

send break enable  

break ȂUart ᴪ ҹ ᵝ ѿҩ break ̆

ꜚ 0Ȃ 

1Ľb0 

[4]  RW 
parity  (UART )  

1Ľb0̔Ẽ  

1Ľb0 
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1Ľb1̔  

(7816 )  

1Ľb0̔LSB̂ b0 bit ̃ᾢᴰ  

1Ľb1̔MSB̂ b7 bit ̃ᾢᴰ  

[3]  RW parity ᶏ ̆ (UART )  1Ľb1 

[2]  RW 

stop bit ҩ ̂UART ̃ 

1Ľb0̔1ҩẢ ᵝ 

1Ľb1̔2ҩẢ ᵝ 

stop bit ҩ ̂7816 ̃ 

1Ľb0̔0.5 ҩẢ ᵝ 

1Ľb1̔1.5 ҩẢ ᵝ 

 

1Ľb0 

[1 : 0]  RW 

uart ̂UART ̃ 

2Ľh0̔5bit  

2Ľh1̔6bit  

2Ľh2̔7bit  

2Ľh3̔8bit  

2Ľh3 

 

18.5.3 ꜚ ᴆ  

 151 UART&7816ꜚ ᴆ  

ᵝ  ᵬ  ᵝṿ 

[31: 5]   Ḡ   

[4 : 2]  RW 

RTS trigger level ̂UART ̃ 

afc_enable ̆‗ ᵥ RTS Ȃ 

3Ľh0̔rxfifo 4ҩ҉ץ  

3Ľh1̔rxfifo 8ҩ҉ץ  

3Ľh2̔rxfifo 12ҩ҉ץ  

3Ľh3̔rxfifo 16ҩ҉ץ  

3Ľh4̔rxfifo 20ҩ҉ץ  

3Ľh5̔rxfifo 24ҩ҉ץ  

3Ľh6̔rxfifo 28ҩ҉ץ  

3Ľh7̔rxfifo 31ҩ҉ץ  

3Ľh5 

[1]  RW 

RTS set̂ UART ̃ 

AFC_enable ̆ ᴆ ץ ᵝ └Ȃ

AFC_enable ̆ ᵝҌ῏ Ȃ 

1Ľb0 

[0]  RW 
afc enable ̂UART ̃ 

ᴆ rts ᶏ rts_trigger_level └֟ ̆ Ȃ 

1Ľb0 

 

18.5.4 DMA  

 152 UART&7816 DMA  

ᵝ  ᵬ  ᵝṿ 
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[31: 8]   Ḡ   

[7 : 3]  RW 

rxfifo timeout num ̂UART ̃ 

rxfifo Ҭ ԍ rxfifo_trigger_level ’Ҋ̆ Nҩ ῤ̆

⌠ ̆֟ rxfifo timeout Ҭ Ȃ 

ⱳ ᶏ ̆ ѿ ҉ѿ ̆ ⌠ 1

ҩ  

5Ľh4 

[2]  RW 
rxfifo timeout en̂ UART&7816 ̃ 

rxfifo ᶏ ̆  

1Ľb1 

[1]  RW 

rx dma enablêUART&7816 ̃ 

DMAᶏ ̆ Ȃ 

0 ᶏ Ҭ Ȃ 

1Ľb0 

[0]  RW 

tx dma enablêUART&7816 ̃ 

DMAᶏ ̆ Ȃ 

0 ᶏ Ҭ Ȃ 

1Ľb0 

 

18.5.5 FIFO └  

  153 UART&7816 FIFO└  

ᵝ  ᵬ  ᵝṿ 

[31: 6]   Ḡ   

[5 : 4]  RW 

rxfifo trigger level(UART&7816 )  

rxfifo Ҭ ԍ ԍ ṿ ̆ Ҭ ̆ rxdma reqȂ 

2Ľh0̔1byte 

2Ľh1̔4byte 

2Ľh2̔8byte 

2Ľh3̔16byte 

2Ľh1 

[3 : 2]  RW 

txfifo trigger level(UART&7816 )  

txfifo Ҭ ԍ ԍ ṿ ̆ Ҭ ̆ txdma reqȂ 

2Ľh0̔empty 

2Ľh1̔4byte 

2Ľh2̔8byte 

2Ľh3̔16byte 

2Ľh1 

[1]  RW 
rxfifo reset(UART&7816 )  

ᵝ rxfifo ̆ rxfifo  

1Ľb0 

[0]  RW 
txfifo reset(UART&7816 )  

ᵝ txfifo ̆ txfifo  

1Ľb0 

 

18.5.6 └  

 154 UART&7816 └  

ᵝ  ᵬ  ᵝṿ 

[31:20]   Ḡ   

[19:16]  RW ubdiv_frac  4Ľh3 
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UART ̔ 

ץ 16Ṑ № Ȃΐᵣṿҹfrac¦16Ȃ 

̂ ̃ 

7816 ̔ 

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

̂ 7816 ̃ 

[15: 0]  RW 

ubdiv 

UART ̔ 

ץ 16Ṑ №⁞ 1Ȃ 

ҹ 40MHz̆ ҹ 19200Ȃ 

̂ ̃ 

7816 ̔ 

ubdiv=Fi/Di (Fi ȁDi ҹ ,edu ̔f_etuclk = 

fsc_clk/(ubdiv+1))  

̂ 7816 ̃ 

16Ľh82 

 

18.5.7 Ҭ  

 155 UART&7816Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31:10]   Ḡ   

[9]  RW 7816 ⌠ error signal Ḥ Ȃ̂ 7816 ̃ 1Ľb1 

[8]  RW overrun error int mask ̆ rxfifo ₮Ҭ ᵝ̆ Ȃ̂ UART&7816 ̃ 1Ľb1 

[7]  RW parity error int mask ̆ Ẽ Ҭ ᵝ̆ Ȃ̂ UART&7816 ̃ 1Ľb1 

[6]  RW frame error int mask ̆ ₮ Ҭ ᵝ̆ Ȃ̂ UART ̃ 1Ľb1 

[5]  RW break detect int mask ̆breakḤ Ҭ ᵝ̆ Ȃ̂ UART ̃ 1Ľb1 

[4]  RW cts changed indicate mask ̆CTSḤ Ҭ ᵝ̆ Ȃ̂ UART ̃ 1Ľb1 

[3]  RW 
rxfifo data timeout int mask ̆rxfifo Ҭ ᵝ̆ Ȃ

̂UART&7816 ̃ 

1Ľb1 

[2]  RW 
rxfifo trigger level int mask ̆rxfifo ⌠ ṿҬ ᵝ̆ Ȃ̂ UART&7816

̃ 

1Ľb1 

[1]  RW 
txfifo trigger level int mask̆ txfifo ⌠ ṿҬ ᵝ̆ Ȃ̂ UART&7816

̃ 

1Ľb1 

[0]  RW txfifo empty int mask ̆txfifo ҹ Ҭ ᵝ̆ Ȃ̂ UART&7816 ̃ 1Ľb1 

 

18.5.8 Ҭ  

 156 UART&7816Ҭ  

ᵝ  ᵬ  ᵝṿ 

[31: 9]   Ḡ   

[9]  RW 7816 ⌠ error signal Ḥ Ȃ(7816 )   

[8]  RW 
overrun error ̂UART&7816 ̃ 

rxfifo ₮ ₮Ȃ 

1Ľb0 



 

187 

ᴆҺꜚΏ 1 0Ȃ 

[7]  RW 

parity error ̂UART&7816 ̃ 

⌠ ᵝ Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[6]  RW 

frame error ̂UART ̃ 

⌠ Ả ᵝ Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[5]  RW 

break detect̂UART ̃ 

⌠ break Ȃ 

DMA ’Ҋ̆ Ҭ ׅᴪ֟ Ȃᵖ DMA ᵬҌ῏ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[4]  RW 

cts changed̂UART ̃ 

cts Ḥ ↕֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[3]  RW 

rxfifo data timeout ̂UART&7816 ̃ 

rxfifo Ҭ ԍ rxfifo trigger level ᵖ Nҩ ⌠ᴋᵥ

̆↕֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[2]  RW 

rxfifo trigger level interrupt ̂UART&7816 ̃ 

rxfifo Ҭ ҩ ԍ rxfifo trigger level Ҭ ԍ ԍ

̆֟ Ҭ Ȃ 

rxfifo count ╠ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[1]  RW 

txfifo trigger level interrupt ̂UART&7816 ̃ 

txfifo Ҭ ҩ ԍ txfifo trigger level Ҭ ԍ ԍ

̆֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

[0]  RW 

tx fifo empty interrupt ̂UART&7816 ̃ 

╠ ̆ ғ txfifo ҹ ̆֟ Ҭ Ȃ 

ᴆҺꜚΏ 1 0Ȃ 

1Ľb0 

 

 

 

18.5.9 FIFO  

  157 UART&7816 FIFO  

ᵝ  ᵬ  ᵝṿ 

[31:13]   Ḡ   

[12]  RW 
cts status ̂UART ̃ 

╠ cts  

1Ľb0 

[11: 6]  RW 
rxfifo count ̂UART&7816 ̃ 

rxfifo Ҭ ҩ  

6Ľh0 
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[5 : 0]  RW 
txfifo count ̂UART&7816 ̃ 

txfifo Ҭ ҩ  

6Ľh0 

 

18.5.10 TX  

 158 UART&7816 TX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  WO 

tx data window ̂UART&7816 ̃ 

Ȃ 

̔uart ҍ ᵬ̆ burst ᴰ ̆ ᶏ

̆ Ҭ 16- burst ᵬ̆ 16byteȂ ׆

/ ῍ 16bytê4ҩ ̃ Ḡ ҹ / Ȃ 

32Ľh0 

 

18.5.11 RX  

 159 UART&7816 RX  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 

rx data window ̂UART&7816 ̃ 

Ȃ 

̔uart ҍ ᵬ̆ burst ᴰ ̆ ᶏ

̆ Ҭ 16- burst ᵬ̆ 16byteȂ ׆

/ ῍ 16bytê4ҩ ̃ Ḡ ҹ / Ȃ 

32Ľh0 

 

18.5.12 7816Ḡ  

 160 7816Ḡ  

ᵝ  ᵬ  ᵝṿ 

[31: 8]   Ḡ   

[7 : 0]  RW 
ex_gt_num 

7816 Ҋ̆guard time ̔10+stopᵝ+ ṿ ex_gt_num 

8Ľh0 

 

 

18.5.13 7816  

 161 7816  

ᵝ  ᵬ  ᵝṿ 

[31:24]   Ḡ   

[23: 0]  RW 

wait time ץ̂ ETUҹ ᵝ̃ 

7816 Ҋ̔ 

CWT BWT ̆ ҹ ṿȂ 

̂ T1 Ҋ̔BWT =̂ 11 etu+ 2BWI*960*Fd/fsc ̃̃  

24Ľh78000 
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19 Timer  

19.1 ⱳ  

ѿҩ 32- bit ꜚⱴ ̆ № ꜚȂW801 6 ῃ

Ȃ ԅ ץ Ҭ ⱳ ̆ ԍ Ԋᴆ Ȃ 

19.2 Һ  

 ̧ 6 ῃ  

 ̧ 32- bit ꜚⱴ  

 ̧ ᵝ ҹ msȁus 

 ̧ ⱳ  

 ̧ Ҭ ⱳ  

 ̧ ṿ̕ 

 

19.3 ⱳ  

6 ῃ ̆ԑҌ ̆6 ץ ᵬȂ 

 

№ № ⌠ us ‰ ̆ ԍ ῀ Ȃ ᵝ ҹ usȁmsң

≢Ȃ 

 

ṿ ѿҩ 32- bit ̆ Ҍ Ȃ ѿҩ ѿҩҬ ̆  

̆ ᶏ ԅҬ ⱳ ̆↕ᴪ֟ ѿҩҬ ̆ ץ ԍ ԊᴆȂ 

 

19.3.1 ⱳ  

ⱳ ᶭ ̆ ⌠֟ ᴆҬ ̆ ⱳ Ȃ

ң ̆ѿ ԍ Ԋᴆ̆ѿ ԍ ԊᴆȂ 

ᶭ № APB ̆ ‰

̂TMR_CONFIĞ̃ ṿ̆ ᵝ̆ ᵬ ̆ᶏ Ҭ ̆ ̆ ꜚ ⱳ Ȃ

⌠̆ ῀ Ҭ ₱ ̆ Ҭ Ȃ 

 

19.3.2 ⱳ  

ⱳ ᶭץ ṕ ⱳ ̆ ԍ ̆ ̆

Ȃ 
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19.4  

19.4.1 ↓  

 162 Timer ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 ‰ us  TMR_CONFIG RW 

‰ us № ṿ̆

№ ⌠ ‰ us ̆ ṿ

ԍ APB ̂MHz̃⁞ѿ 

0X0000_0027 

0X0004 └  TMR_CSR RW └  0X0631_8C63 

0X0008 1 ṿ  TMR1_PRD RW Timer1 ṿ  0X0000_0000 

0X000C 2 ṿ  TMR2_PRD RW Timer2 ṿ  0X0000_0000 

0X0010 3 ṿ  TMR3_PRD RW Timer3 ṿ  0X0000_0000 

0X0014 4 ṿ  TMR4_PRD RW Timer4 ṿ  0X0000_0000 

0X0018 5 ṿ  TMR5_PRD RW Timer5 ṿ  0X0000_0000 

0X001C 6 ṿ  TMR6_PRD RW Timer6 ṿ  0X0000_0000 

0X0020 1 ╠ ṿ TMR1_CNT RO Timer1 ╠ ṿ  0X0000_0000 

0X0024 2 ╠ ṿ TMR1_CNT RO Timer2 ╠ ṿ  0X0000_0000 

0X0028 3 ╠ ṿ TMR1_CNT RO Timer3 ╠ ṿ  0X0000_0000 

0X002C 4 ╠ ṿ TMR1_CNT RO Timer4 ╠ ṿ  0X0000_0000 

0X0030 5 ╠ ṿ TMR1_CNT RO Timer5 ╠ ṿ  0X0000_0000 

0X0034 6 ╠ ṿ TMR1_CNT RO Timer6 ╠ ṿ  0X0000_0000 

 

19.4.2 ‰ us  

 163 Timer ‰ us  

ᵝ  ᵬ  ᵝṿ 

[31: 7]   Ḡ   

[6 : 0]  RW 

№ prescaleȂ 

ᶛ ̔ 

apb_clk=40MHz 

prescale = 40 ͠ 1 = 8Ľd39 

7Ľh27 

 

19.4.3 └  

 164 Timer └  

ᵝ  ᵬ  ᵝṿ 

[31:30]  RW Ḡ  2Ľh0 

[29:25]  RW TMR6_CSR̆ TMR1_CSR 5Ľh3 

[24:20]  RW TMR5_CSR̆ TMR1_CSR 5Ľh3 

[19:15]  RW TMR4_CSR̆ TMR1_CSR 5Ľh3 
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[14:10]  RW TMR3_CSR̆ TMR1_CSR 5Ľh3 

[9 : 5]  RW TMR2_CSR̆ TMR1_CSR 5Ľh3 

[4 : 0]  RW 

[4 : 0] ҹ TMR1_CSR̆ΐᵣ Ҋ̔  

[4] ̔Ҭ ̆Ώ 1  

    1Ľb0̔Timer Ҭ ֟ ̕ 

    1Ľb1̔Timer֟ Ҭ ̕ 

1Ľb0 

[3] ̔Ҭ ᶏ  

    1Ľb0̔ Ҍ֟ Ҭ ̕ 

    1Ľb1̔ ֟ Ҭ ̕ 

1Ľb0 

[2] ̔ ᶏ  

    1Ľb0̔ Ҍ ᵬ̕ 

    1Ľb1̔ᶏ  

1Ľb0 

[1] ̔ ᵬ  

    1Ľb0̔ ̕ 

    1Ľb1̔ ѿ ̆ ꜚ῏ ̕ 

1Ľb1 

[0] ̔ ᵝ 

    1Ľb0̔ ᵝҹ us̕ 

    1Ľb1̔ ᵝҹ ms̕  

1Ľb1 

 

19.4.4 1 ṿ  

 165 1 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 1 ṿ 32Ľb0 

 

19.4.5 2 ṿ  

 166 2 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 2 ṿ 32Ľb0 

 

19.4.6 3 ṿ  

 167 3 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 3 ṿ 32Ľb0 

 

19.4.7 4 ṿ  

 168 4 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 4 ṿ 32Ľb0 
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19.4.8 5 ṿ  

 169 5 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 5 ṿ 32Ľb0 

 

19.4.9 6 ṿ  

 170 6 ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW 6 ṿ 32Ľb0 

 

19.4.10 1 ╠ ṿ  

1 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 1 ╠ ṿ̕ 32Ľb0 

 

19.4.11 2 ╠ ṿ  

2 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 2 ╠ ṿ̕ 32Ľb0 

 

19.4.12 3 ╠ ṿ  

3 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 3 ╠ ṿ̕ 32Ľb0 

 

 

 

19.4.13 4 ╠ ṿ  

4 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 4 ╠ ṿ̕ 32Ľb0 
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19.4.14 5 ╠ ṿ  

5 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 5 ╠ ṿ̕ 32Ľb0 

 

19.4.15 6 ╠ ṿ  

6 ╠ ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 6 ╠ ṿ̕ 32Ľb0 
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20   

20.1 ⱳ  

PMU ᴆ ᵬ ℗ ץ̆ ℗ Ҭ ̆ ᶫ ȁ ץ

32K Ȃ 

 

20.2 Һ  

 ̧ ᶫ └ 

 ̧ ᶫ ⱳ  

 ̧ ᶫ └ 

 ̧ ᶫ 32K RC ‰ⱳ  

 ̧ ᶫ ⱳ ̕ 

 

20.3 ⱳ  

20.3.1 ῃ └ 

PMU └ ῏̆ 40M B̆andGap̆ PLL̆ ̆ LDOȂ 

҉ ̆PMU ҉ ᶭ ̕ 

ᴆ ῀ᴡ ̆ ῃ Ҋ ⱳ ᶭ ῏ ̕ 

ᴆ ῀ ̆ ῏ ̆ ᵣ ῏ ̕ 

ᴡ / Ҋ ᶫ҈ ̔Timer ̆RTC WAKEUP

Ȃ 

 

20.3.2 ᵞⱳ  

PMU ץ 2 ᵞⱳ ̕ 

Standby ̔ 

Ҋ ῏ ῃ̆ PMU ᵬ̆ ᶫ ҍ ᵝⱳ ̕ ῃ ⱳ

15uA Ȃ ῏ ῤ Ҭ Ữ ҍῤ ῃ ҡ ̆ ῀ ᴆ̆ ԍ

ꜚ̕ 

Sleep ̔ 

Ҋ Ḡ ̆ ῏ DPLLҍ ᵣ ̆℗ ̆ ῃ ⱳ

1mA ̕ῤ Ҭ Ữ ҍף ׅᴪḠ ̕ ̕ 

 

20.3.3  

PMU 3 ̆Timer ̆RTC IO Ȃ 
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Timer  

ᴆ ᴡ / ӊ╠̆ PMUҬ Timer0 ̆ ᴡ Ȃ ῀ᴡ ̆

Timer0 ⌠ ᴡ ᴪ ̆ ֟ TimerҬ Ȃ Ҭ

Ҭ ᵝΏļ1Ľ Ҭ ̆ ↕,Ҋ ῀ᴡ Ҭ ̕ 

 

RTC  

ᴆ ᴡ / ӊ╠̆ PMUҬ RTC ̆ ᴡ Ȃ ῀ᴡ ̆

RTC ⌠ ᴡ ᴪ ̆ ₮ RTCҬ Ȃ Ҭ 0x14

Ҭ ᵝΏļ1Ľ Ҭ ̆ ↕,Ҋ ῀ᴡ Ҭ ̕ 

 

IO  

ᴆᴡ / ̆PMUᴪ Wakeup ̆ └ IO ̆ ₮

IO Ҭ ȂPMU ᴡ ҌῬ IO Ȃ Ҭ 0x14

Ҭ ᵝΏļ1Ľ Ҭ ̆ ↕,Ҋ ῀ᴡ Ҭ ̕ 

 

20.3.4 Timer0  

 

AHB ᶏ Ḥ Ȃ ᾢ ṿ̆ ᶏ BIT ꜚ

̆ ⌠ ̆֟ Ҭ ̆ ᴆ Ώ BIT0 Ҭ Ȃ 

 

20.3.5 ⱳ  

 

 

20.3.6 32K ℗ ҍ ‰ 

W801 32K RC ᵬҹ PMU Ȃ 

ᵬ ҍ ̆32K RC ₮ ᴪ֟ ̆ Ẓ Ȃ ̆ PMU

Ҭ ῀ 32K RC ‰ⱳ ץ̆ 32K ℗ ⱳ Ḃץ̆ Ẓ Ȃ 

 

1)  32K ℗  

32K ℗ ץ PS_CR bit3 ҹ ׆1̆ 32K RC ℗ ⌠ 40M № ⌠

32K Ȃᵖ ̆ ῀ᴡ ̆ ҹ 40M ῏ b̆it3 ᴪ ꜚ 0Ȃ ץ

ᴆׅ ᶏ ‰ ⱳ ̆ bit3 ҹ 1Ȃ 

 

2)  32K RC ‰ 

ᾢ PS_CR bit2 ҹ 0̆ Ῥ PS_CR bit2 ҹ 1Ȃ 

‰ ̆32K RC ᴪ ‰ Ȃᵖ ‰ ̆ ᶏ 40M №
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⌠ 32K ̆ ⌠ RTC ̆Ẓ ҍ ᵣ Ẓ ῏Ȃ 

 

 

20.4  

20.4.1 ↓  

 

 171 PMU ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 PMU └  PS_CR 
RW ԍ 32K ‰̆ 32K

̆ STANDBYⱳ  

0X0000_0002 

0X0004 PMU 0 TIMER0 
RW ṿ̂ ᵝҹ ̃̆ ᶏ

 

0X0000_0000 

0X0008 Ḡ      

0X0014 PMUҬ  INT_SRC RW ᶫ PMUҬ  0X0000_0000 

 

20.4.2 PMU └  

 172 PMU └  

ᵝ  ᵬ  ᵝṿ 

[31: 

11]  
RO 

 24Ľb0 

[10]  

RW 

Ҭ ̔ 

0̔ ҹ ᵝҬ ̕ 

1̔ ҹ ᵝҬ ̕ 

Sleep Ҭ ̕ 

1Ľb0 

[9:6]  

RW 
ᵞḠ ̔ 

ᵝ̔128ms̕  

4Ľd01 

[ 5]  

RW 

DLDO_CORE  

1: ABG 

0: DBG 

1Ľb1 

[ 4]  

RW 
32K BYPASSḤ  

̆ ᵝҹ 1 32Kҹ 40M № ⌠Ȃǹ2  

1Ľb0 

[3]  

RW 

RC 32K ‰ ꜚ ῏̕ 

1Ľb0̔ ‰ ᵝ̕ 

1Ľb1̔ ꜚ ‰ ̕ 

ꜚ ‰ⱳ ̆ ᵝᾢ 0̆ 1Ȃ 

1Ľb0 

[ 2]  RW ᶏ ῀ ⱳ  1Ľb0 
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0̔Ҍᶏ ̕ 

1̔ active Ҋ io _wakeup ⌠⌠ ṿ ̆

io_sleep_flag Ҭ ̆҉ MCUȂ 

[1]  

RW 

Sleepᶏ Ḥ ̆ Ȃ 

1Ľb0̔  

1Ľb1̔ ῀ Sleep  

WAKEUPҹ ̆ғ TIMER0/1Ҭ ̆↕

̆ ῀ Sleep ̕ 

Ҭ ֟ ̆↕ ᴪ׆ Sleep ℗ ⌠ ̆ ᴆ ̆

ᵝ ꜚ 0Ȃ 

̔WAKEUP̆TIMER0/TIMER1̆RTC 

1̃ WAKEUP̆ ̕ ῀ Sleep ̆WAKEUP ԍᵞ

Ȃ ̆ WAKEUP̆֟ Ҭ ̆ᶏ Sleep Ȃ 

2̃ TIMER0̆ Ҭ Ȃ 

WAKEUPҹᵞ T̆IMER0 ᶏ ̆ ⌠ᴪ֟

Ҭ ̆ᶏ Sleep Ȃ 

3̃ RTC̆ ⌠  

WAKEUPҹᵞ̆RTC ⌠̆ᴪ֟ Ҭ ̆ᶏ Sleep

 

1Ľb1 

[0]  

RW 

STANDBYᶏ Ḥ ̆ Ȃ 

1Ľb0̔  

1Ľb1̔ ῀ STANDBY  

WAKEUPҹ ̆ғ TIMER0/1Ҭ ̆↕

̆ ῀ STANDBY ̕ 

Ҭ ֟ ̆↕ ᴪ׆ STANDBY ℗ ⌠ ̆ ᴆ

̆ ᵝ ꜚ 0Ȃ 

̔WAKEUP̆TIMER0/TIMER1̆RTC 

4̃ WAKEUP̆ ̕ ῀ STANDBY ̆WAKEUP ԍᵞ

Ȃ ̆ WAKEUP̆֟ Ҭ ̆ᶏ STANDBY

Ȃ 

5̃ TIMER0̆ Ҭ Ȃ 

WAKEUPҹᵞ T̆IMER0 ᶏ ̆ ⌠ᴪ֟

Ҭ ̆ᶏ STANDBY Ȃ 

6̃ RTC̆ ⌠  

WAKEUPҹᵞ R̆TC ⌠ ᴪ̆֟ Ҭ ᶏ̆ STANDBY

 

1Ľb0 

 

 

20.4.3 PMU 0 

 173 PMU 0  

ᵝ  ᵬ  ᵝṿ 

[31:17]  RO Ḡ  15Ľb0 

[16]  RW Timer0ᶏ ᵝ 1Ľb0 
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1Ľb0̔β ᶏ Ȃ 

1Ľb1̔ᶏ ̕ 

[15: 0]  RW Timer0 ṿ̆ ᵝ:  16Ľb0 

 

20.4.4 PMUҬ  

 174 PMUҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 9]  R Ḡ   

[8]  RW ҉ ̔ 

1Ľb0̔҉ ᵝ ꜚ 

1Ľb1̔׆ᴡ ̆Ώ 1  

1Ľb0 

[7]  RO Ḡ  1Ľb0 

[6]  RO Ḡ  1Ľb0 

[5]  RW RTC Ҭ ᵝ̔ 

1Ľb0̔ Ҭ ֟  

1Ľb1̔ Ҭ ֟ ̆Ώ 1  

1Ľb0 

[4]  RW Ḡ  1Ľb0 

[3]  RW Ḡ  1Ľb0 

[2]  RW WAKEUP Ҭ ᵝ 

1Ľb0̔ WAKEUP Ҭ ֟  

1Ľb1̔ WAEKUP Ҭ ֟ ̆Ώ 1  

1Ľb0 

[1]  RW Ḡ  1Ľb0 

[0]  RW Timer0 Ҭ ᵝ̔ 

1Ľb0̔ Timer0Ҭ ֟  

1Ľb1̔ Timer0Ҭ ֟ ̆Ώ 1  

1Ľb0 
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21  

21.1 ⱳ  

RTC PMU ᶫ BCD / ̆ңҩ 32ᵝ ȁ№ȁ ȁ ȁ ȁ ԋץ̆

└ └ ̂BCD̃̆ ꜚ 28ȁ29̂ ȁ̃30ȁ31 ᴍ ḱ Ȃ 

ᴆ Ҋ̆RTC ץ ᶫ ⱳ ̆ ץ ᵬ ᶏ ̆ ⌠

ᴪ֟ ѿҩ RTCҬ ̆ ԍ Ȃ 

RTC ңҩ ץ ̔40M № ῤ 32K Ȃ ᵬ ᴆ ΐᵣᶏ

ҩ ̕ ᶏ 32K Ȃ ᵬ RTC 40M № ̆ Ӈ

῀ ᴪ ꜚ℗ ⌠ 32K ̆ ץ ׅ Ḡ ᶏ 32K Ȃ ץ Ḡ

ᵬ ῤ̆ ᵬ ̆RTC ҌᴪẢ ᵬȂ 

21.2 Һ  

 ̧ ᶫ ⱳ  

 ̧ ᶫ ⱳ  

 ̧ ᶫ Ҭ  

 ̧ Ҭ  

 

21.3 ⱳ  

21.3.1 ⱳ  

RTC 1Ҭ ȁ ȁ№ȁ ∆ ṿ̆ RTC 2Ҭ ȁ ∆ ṿ̆

RTC 2 ᶏ ⱳ Ȃ 

RTC ⱳ ᶏ ӊ ̆ RTC 1 ⌠ ╠ ȁ ȁ№ȁ ṿ̆ RTC

2 ⌠ ╠ ȁ ṿȂ 

 

21.3.2 ⱳ  

RTC 1Ҭ ȁ ȁ№ȁ ṿ̆ RTC 2Ҭ ȁ ṿ̆

RTC 1 ᶏ ⱳ Ȃ 

RTC ⌠ ᴪ֟ ѿҩ RTCҬ ̆ PMUҬ RTCҬ ᵝҹ 1

Ҭ Ȃ 

῀ ӊ ̆RTC ֟ Ҭ ᴪ Ȃ 

 

21.4  

21.4.1 ↓  
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RTC ѿ῍ 2ҩ 32ᵝҒ ̆RTCҬ PMUҬ Ȃ 

 175 RTC ↓  

Ẓ   Ώ   ᵝṿ 

0X000C RTC 1 RTC_R1 RW RTC № ṿ̆ ᶏ  0X0000_0000 

0X0010 RTC 2 RTC_R2 RW RTC ṿ̆ ᶏ  0X0000_0000 

 

21.4.2 RTC 1 

  176 RTC 1 

ᵝ  ᵬ  ᵝṿ 

[31]  RW 

RTC Ҭ ⱳ ᶏ  

1Ľb0̔Ҍᶏ  

1Ľb1̔ᶏ  

1Ľb0 

[30:29]   Ḡ   

[28:24]  RW ∆ṿ/ ṿ 5Ľb0 

[23:21]   Ḡ   

[20:16]  RW ∆ṿ/ ṿ 5Ľb0 

[15:14]   Ḡ   

[13: 8]   Ḡ   

[7 : 6]   Ḡ   

[5 : 0]  RW ∆ṿ/ ṿ 6Ľb0 

 

21.4.3 RTC 2 

 177 RTC 2 

ᵝ  ᵬ  ᵝṿ 

[31:17]   Ḡ   

[16]  RW 

RTC ⱳ ᶏ ᵝ 

1Ľb0̔Ҍᶏ  

1Ľb1̔ᶏ  

1Ľb0 

[15]   Ḡ   

[14: 8]  RW ∆ṿ/ ṿ 7Ľb0 

[7 : 4]   Ḡ   

[3 : 0]  RW ∆ṿ/ ṿ 4Ľb0 

22  

22.1 ⱳ  

ľ Ŀⱳ Ȃ ԍ ῃ ᵝȂ 

ľ Ŀᴪ֟ ѿҩ Ҭ ̆ ᴆ Ҭ ֟ ῒҬ ̆ ῒ
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̆↕ᴪ֟ ѿҩ ᵝḤ ᵝȂ 

 

22.2 Һ  

 ̧ ᶫ ⱳ  

 ̧ ᶫ ᵝⱳ  

 ̧ ᶫ Ҭ  

 

22.3 ⱳ  

22.3.1 ⱳ  

ṿ⌠ WD_LD̆ WDG_CTRLBIT0ҹ 1 ꜚ ̆WDG ⌠ᴪ֟

Ҭ ̆ Ȃ WD_CLR BIT0Ҍ ̆↕ᴪ ֟ Ҭ Ȃ 

WD_LDṿץ APB ᵝҹ ‰̆APB ׆ 160M № ₮ Ȃ 

 

22.3.2 ᵝⱳ  

ṿWD_LD̆ ꜚ ᵝⱳ ̂ WDG_CTRLBIT1/BIT0̃̆WDG ꜚṕ ̆

⌠̆WDGᴪ֟ Ҭ ̆ WD_CLR BIT0Ҍ ̆↕ ᴪ Ҋѿҩ

֟ ᵝḤ Ȃ 

 

22.4  

22.4.1 ↓  

 

 178 WDG ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 WDG ⱴ  WD_LD RW ṿ̆ ԍ ⱴ  0XFFFF_FFFF 

0X0004 WDG ╠ṿ  WD_VAL RO ╠ ṿ 0XFFFF_FFFF 

0X0008 WDG └  WD_CTRL RW └  0X0000_0000 

0X000C WDGҬ  WD_CLR WO Ҭ  0X0000_0000 

0X0010 WDGҬ  WD_SRC RO Ҭ  0X0000_0000 

0X0014 WDGҬ ₮  WD_STATE RO Ҭ ₮  0X0000_0000 

 

22.4.2 WDG ṿⱴ  

 179 WDG ṿⱴ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RW ṿ̆ ԍ ⱴ  32Ľhffff_ffff 
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ṿץ APB ҹ ᵝȂ 

ᶛ ץ̔ APB ҹ 40MHZ̆↕ ṿ 107s ̆  

0FFFFFFFF/40000000 

 

22.4.3 WDG ╠ṿ  

 180 WDG╠ṿ  

ᵝ  ᵬ  ᵝṿ 

[31: 0]  RO 

╠ ṿ 

▼ᵩ ̆ ╠ṿ Ȃ 

̆ WD_LDṿ⁞ WD_VALṿ  

32Ľhffff_ffff 

 

22.4.4 WDG └  

 181 WDG└  

ᵝ  ᵬ  ᵝṿ 

[31: 2]   Ḡ  30Ľh0 

[1]  RW 

ᵝᶏ ᵝ 

1Ľb0̔WDG ᵝ ᴆ֟ ̆Ҍ֟ ᵝḤ  

1Ľb1̔WDG ᵝ ᴆ֟ ̆֟ ᵝḤ  

1Ľb0 

[0]  RW 

ᶏ ᵝ 

1Ľb0̔ Ҍ ᵬ 

1Ľb1̔ ᵬ̆֟ Ҭ  

1Ľb0 

 

22.4.5 WDGҬ  

 182 WDGҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]   Ḡ  31Ľh0 

[0]  WO Ҭ ᵝ̆Ώᴋ ṿ ╠Ҭ  1Ľb0 

 

22.4.6 WDGҬ  

 183 WDGҬ  

ᵝ  ᵬ  ᵝṿ 

[31: 1]   Ḡ  31Ľh0 

[0]  RO Ҭ ̆ ⱳ ̆ᴪ ֟ Ҭ  1Ľb0 

 

22.4.7 WDGҬ  

 184 WDGҬ  
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ᵝ  ᵬ  ᵝṿ 

[31: 1]   Ḡ  31Ľh0 

[0]  RO Ҭ ₮ Ȃ Ҭ ῏ Ҍ֟ ̆ᵖWD_SRC ҹ 1 1Ľb0 
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23 PWM └  

23.1 ⱳ  

PWMѿ Ḥ Ȃ № ᶏ ̆ └

ѿҩΐᵣ Ḥ ȂPWMḤ ׅ ̆ ҹ ᴋᵥ ┴̆ ṿ

ᶫ Ӈ ῃ ̂OÑ̆ Ӈ ῃ ̂OFF̃Ȃ ѿץ ̂OÑ ̂OFF̃ ‖

↓ ⱴ⌠ ҉ Ȃ Ṝ ᶫ ⱴ⌠ ҉ Ṝ̆ Ṝ ᶫ

ṜȂ ̆ᴋᵥ ṿ ᶏץ PWM Ȃ 

 

23.2 Һ  

 ̧ 2 ῀Ḥ ⱳ ̂PWM0 PWM4 ңҩ ̃ 

 ̧ ῀Ḥ ⱳ Ҭ ֜ԑ DMAD ̕DMA ᵬ 

 ̧ 5 PWMḤ ⱳ  

 ̧ 5 PWMḤ ꜚ  

 ̧ 5 └ꜚⱳ  

 ̧ PWM₮ ̔3Hz~160kHz 

 ̧ ̔1/256̆ ῀ ̔8bit  

 ̧ 0 1 ⱳ ̆ 2 3 ⱳ  

 ̧ 0 1 ԑ ҍ ԑ ̆ 2 3 ԑ ҍ ԑ  

 ̧ 5 ⱳ  

 

23.3 ⱳ  

23.3.1  ῀Ḥ  

PWM└ ңҩ Ḥ ⱳ ̆ PWM_CTL Bit24 ץ 0 ⱳ

̆ PWM_CAP2CTL Bit1 ץ 4 ⱳ Ȃ Ḥ ץ

ⱳ Ȃ ⌠ Ḥ ̆ ⌠ PWM_CAPDAT( 0

) PWM_CAP2DAT( 4 )Ȃ 

 

23.3.2  DMAD  

0 4 ⱳ ̆ ץ DMA ᴰ ῤ ⱴ̆

Ȃ 

 

23.3.3  ꜚ  

PWM└ ԓ ₮ ₮ ꜚ Ȃ Ҋ̆ ₮

ҩ ̆ ҌῬ ₮ PWM ԅ̕ ꜚ Ҋ̆ ₮ ҩ ̆ᴪ ꜚ
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׆̆ ֟ PWMȂ 

 

23.3.4  ₮  

PWM└ ₮ ̆ ҩ ₮̆ԑҌ ̕ ̆ ѿҩ

₮ ῃҍ ѿҩ ₮ѿ ̕ ԓ ̆ 1 4 ₮ ῃҍ 0 ₮ѿ

̕ ԑ ₮̆ ѿҩ ₮ ҍ ѿҩ ₮ ῃ ̕ ԑ Ҋ

ᴪ ⌠ ̆ 256ҩ ̕ └ꜚ ̆ └ꜚ ⌠

̆ ₮ ᴪ ₮ └ꜚ Ȃ 

₮ ̆ ԅᶏ PWM῏ Ȃ 

 

23.4  

23.4.1 PWM ↓  

 185 PWM ↓  

Ẓ   Ώ   ᵝṿ 

0X0000 № _01 PWM_CLKDIV01 RW 0 1 №  0X0000_0000 

0X0004 № _23 PWM_CLKDIV23 RW 2 3 №  0X0000_0000 

0X0008 └  PWM_CTL RW ץ └ѿ֓  0X0000_0000 

0X000C  PWM_PERIOD RW ץ 0 4  0X0000_0000 

0X0010  PWM_PNUM 
RW ץ 0 4 Ḥ

 

0X0000_0000 

0X0014  PWM_CMPDAT 
RW ץ 0 4 ṿ

֟ץ Ҍ  

0X0000_0000 

0X0018 └  PWM_DTCTL 
RW ץ └ ῏

 

0X0000_0000 

0X001C Ҭ └  PWM_INTEN RW ץ ῏Ҭ ᶏ └ 0X0000_0000 

0X0020 Ҭ  PWM_INTSTS RW ץ ῏Ҭ  0X0000_0000 

0X0024 0  PWM_CAPDAT 
RO ץ ⌠ 0 ҉

Ҋ  

0X0000_0000 

0X0028 └ꜚ └  PWM_BRKCTL RW ץ └ꜚ └ 0X0000_0000 

0X002C № _4 PWM_CH4_reg1 RW 4 №  0X0000_0000 

0X0030 4 └ _1 PWM_CH4_reg2 RW 4 ῏  0X0000_0000 

0X0034 4  PWM_CAP2DAT 
RO ץ ⌠ 4 ҉

Ҋ  

0X0000_0000 

0X0038 4 └ _2 PWM_CAP2CTL RW 4 ῏  0X0000_0000 

23.4.2 № _01 

 186 PWM № _01 

ᵝ  ᵬ  ᵝṿ 

[31:16]  RW CLKDIV1 16Ľh0 
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CH1№   

ṿ‗ №  

̔№ ҹ(0~65535)̆ Ҍ № ̆ ῀ 0 1Ȃ 

[15:0]  RW CLKDIV0 

CH0№  

CH1 

16Ľh0 

 

23.4.3 № _23 

 187 PWM № _23 

ᵝ  ᵬ  ᵝṿ 

[31:16]  RW CLKDIV3 

CH3№  

CH1 

16Ľh0 

[15:0]  RW CLKDIV2 

CH2№  

CH1 

16Ľh0 

 

23.4.4 └  

 188 PWM└  

ᵝ  ᵬ  ᵝṿ 

[31:27]  RW CNTEN 

ᶏ  

1Ľb0̔Ả  

1Ľb1̔  

̔ ᵝ№≢ └ ҩ ׆̆ ⌠ᵞᶭ └ CH4ȁCH3ȁCH2ȁCH1 CH0 

5Ľb0 

[26]  --  Ḡ  1Ľb0 

[25]  RW CAPINV 

ᶏ ᵝ 

1Ľb0̔ ῀Ḥ  

1Ľb1̔ ῀Ḥ ̆ ῀Ḥ  

1Ľb0 

[24]  RW CPEN 

ⱳ ᶏ ᵝ 

1Ľb0̔CH0 ⱳ ̆RCAPDAT FCAPDATṿҌᴪ ̕ 

1Ľb1̔CH0 ⱳ ̆ PWM ̆№≢ Ữ RCAPDAT̂҉

̃ FCAPDAT̂Ҋ ̃ 

1Ľb0 

[23:22]  RW CNTTYPE3 2Ľb0 
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CH3  

2Ľb00̔ ̂ ҹ ֽ̆ ̃ 

2Ľb01̔ ̂ ҹ ⁞ֽ̆ PWM ̃ 

2Ľb10̔ Ҭ ֽ̂ PWM ̃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

[21:20]  RW CNTTYPE2 

CH2  

CH3 

2Ľb0 

[19:18]  RW CNTTYPE1 

CH1  

CH3 

2Ľb0 

[17:16]  RW CNTTYPE0 

CH0  

CH3 

2Ľb0 

[15:14]  RW TWOSYNCEN 

2 ᶏ Ḥ  

1Ľb0̔Ҍᾛ 2  

1Ľb1̔ᾛ 2 ̆ 

PWM_CH0PWM_CH1ΐ ᵝ ғ̆ ᵝ PWM_CH0‗ P̕WM_CH2PWM_CH3

ΐ ᵝ̆ғ ᵝ PWM_CH2‗  

15bit └ CH3 CH2 

14bit └ CH1 CH0 

2Ľb0 

[13]  --  Ḡ  1Ľb0 

[12]  RW POEN 

PWM ₮ᶏ ᵝ 

1Ľb0̔PWM ҹ ₮  

1Ľb1̔PWM ҹ҈  

̔ CH0 

1Ľb0 

[11:8]  RW CNTMODE 

PWM  

1Ľb0̔  

1Ľb1̔ ꜚ  

̔CNTMODE Ҭ̆PWM_CMPDAT̕ ᵝ№≢ └ ҩ ׆̆ ⌠ᵞ

ᶭ └ PW3ȁPW2ȁPW1 PW0 

4Ľh0 

[7]  --  Ḡ  1Ľb0 
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[6]  RW ALLSYNCEN 

ῃ ᶏ Ḥ  

1Ľb0̔Ҍᾛ ῃ  

1Ľb1̔ ᾛ ῃ P̆WM_CH0ȁPWM_CH1ȁPWM_CH2PWM_CH3ΐ

ᵝ̆ғ ᵝ PWM_CH0‗  

1Ľb0 

[5:2]  RW PINV 

PWM ₮Ḥ ᶏ  

1Ľb0̔PWM ₮ Ҍᶏ  

1Ľb1̔ PWM ₮ ᶏ  

̔ ᵝ№≢ └ ҩ ׆̆ ⌠ᵞᶭ └ PW3ȁPW2ȁPW1 PW0 

4Ľh0 

[1:0]  RW OUTMODE 

₮  

1Ľb0̔ ңҩ ԑ  

1Ľb1̔ ңҩ ԑ  

BIT1 └ CH2 CH3 

BIT0 └ CH0 CH1 

2Ľb0 

 

23.4.5  

 189 PWM  

ᵝ  ᵬ  ᵝṿ 

[31:24]  RW PERIOD3 

CH3 ṿ( ̔period Ҍ ץ ԍ 255) 

ľ ̂ ҹ ⁞̃Ŀ̔ 

ü PERIOD ṿ̆ ṿҹ̂PERIOD + 1̃  

ü =̂CMP+1̃ /̂PERIOD + 1̃  

ü CMP>=PERIOD̔PWM ₮ ҹ  

ü CMP<PERIOD̔PWMγ ҹ̂PERIOD- CMP̃̆ ҹ̂CMP+1̃  

ü CMP=0̔PWMγ ҹ PERIOD̆ ҹ 1̕ 

ľҬ Ŀ̔ 

ü PERIOD ṿ̔ ҹ 2*̂PERIOD+1̃ 

ü =(2*CMP+1̃ /̂2*̂PERIOD+1̃̃  

ü CMP>PERIOD̔PWM ҹ  

ü CMP<=PERIOD̔PWMγ =2*̂PERIOD- CMP̃ +1̆  

=̂2*CMP̃ +1 

ü CMP=0̔PWMγ ҹ 2*PERIOD+1̆ ҹ 1Ȃ 

̔ľҬ ĿҬ̆ Ҍ ҹ 255Ȃ 

̆ № ̂Ñ ̂P̃ ῍ ‗ ̆

̔ ῀ ҹ 40MHz̆ № f_div ҹ̔f_div = 40MHz/N̆Nҹ№

8Ľh0 
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̂16bit Ȃ̃ ₮ f_output ҹ̔f_output = f_div / P ̆Pҹ Ȃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

[23:16]  RW PERIOD2 

CH2 ṿ( ̔period Ҍ ץ ԍ 255) 

PERIOD3 

8Ľh0 

[15:8]  RW PERIOD1 

CH1 ṿ( ̔period Ҍ ץ ԍ 255) 

PERIOD3 

8Ľh0 

[7:0]  RW PERIOD0 

CH0 ṿ( ̔period Ҍ ץ ԍ 255) 

PERIOD3 

8Ľh0 

 

23.4.6  

 190 PWM  

ᵝ  ᵬ  ᵝṿ 

[31:24]  RW PNUM3 

PWM3  

PWM3 PNUM3̆ PWM֟ PNUM3ҩ PWMḤ ̆Ả Ḥ ̆

Ҭ ᵝҬ  

8Ľh0 

[23:16]  RW PNUM2 

PWM2  

PNUM3 

8Ľh0 

[15:8]  RW PNUM1 

PWM1  

PNUM3 

8Ľh0 

[7:0]  RW PNUM0 

PWM0  

PNUM3 

8Ľh0 

 

23.4.7  

 191 PWM  

ᵝ  ᵬ  ᵝṿ 

[31:24]  RW CMP3 

PWM3 ṿ 

ľ ̂ ҹ ⁞̃Ŀ̔ 

8Ľh0 
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ü PERIOD ṿ̆ ṿҹ̂PERIOD + 1̃  

ü =̂CMP+1̃ /̂PERIOD + 1̃  

ü CMP>=PERIOD̔PWM ₮ ᵝ  

ü CMP<PERIOD̔PWMγ ҹ̂PERIOD- CMP̃̆ ҹ̂CMP+1̃  

ü CMP=0̔PWMγ ҹ PERIOD̆ ҹ 1̕ 

ľҬ Ŀ̔ 

ü PERIOD ṿ̔ ҹ 2*̂PERIOD+1̃ 

ü =(2*CMP+1̃ /2*̂PERIOD+1̃ 

ü CMP>PERIOD̔PWM ҹ  

ü CMP<=PERIOD̔PWMγ =2*̂PERIOD- CMP̃ +1̆ =̂2*CMP̃ +1 

ü CMP=0̔PWMγ ҹ 2*PERIOD+1̆ ҹ 1Ȃ 

̆ № ̂Ñ ̂P̃ ῍ ‗ ̆ ̔

῀ ҹ 40MHz̆ № f_div ҹ̔f_div = 40MHz/N̆Nҹ№

̂16bit Ȃ̃ ₮ f_output ҹ̔f_output = f_div / P ̆Pҹ Ȃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

[23:16]  RW CMP2 

PWM2 ṿ 

CMP3 

8Ľh0 

[15:8]  RW CMP1 

PWM1 ṿ 

CMP3 

8Ľh0 

[7:0]  RW CMP0 

PWM0 ṿ 

CMP3 

8Ľh0 

 

23.4.8 └  

 192 PWM └  

ᵝ  ᵬ  ᵝṿ 

[31:22]  --  Ḡ  10Ľh0 

[21]  RW DTEN23 

2 3 ץ ῀  

῀ Ḥ ԑ ̆ Ȃ ғ̆ ῀ Ḥ

ҹ 0̆↕ңҩ ₮ ԑ Ḥ ῀ 

1Ľb0̔ ῀  

1Ľb1̔ ῀  

1Ľb0 

[20]  RW DTEN01 

0 1 ץ ῀  

1Ľb0 
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DTEN23 

[19:18]  --  Ḡ  2Ľb0 

[17:16]  RW DTDIV 

№ └ 

2Ľb00̔ ԍ ‰ ̂40MHz̃  

2Ľb01̔ ԍ ‰ ̂40MHz̃ ԋ№  

2Ľb10̔ ԍ ‰ ̂40MHz̃ №  

2Ľb11̔ ԍ ‰ ̂40MHz̃ ῇ№  

2Ľb0 

[15:8]  RW DTCNT23 

3 2  

8bit ‗ ṿ̆ DTDIV‗  

8Ľh0 

[7:0]  RW DTCNT01 

1 0  

8bit ‗ ṿ̆ DTDIV‗  

8Ľh0 

 

23.4.9 Ҭ └  

 193 PWMҬ └  

ᵝ  ᵬ  ᵝṿ 

[31:8]  --  Ḡ  24Ľh0 

[7]  RW DMA_request_EN 

DMA_requestᶏ  

1Ľb0̔DMA_request  

1Ľb1̔DMA_request  

1Ľb0 

[6]  RW FLIEN 

Ҋ Ҭ ᶏ ᵝ 

1Ľb0̔Ҋ Ҭ  

1Ľb1̔Ҋ Ҭ  

̔ CH0  

1Ľb0 

[5]  RW RLIEN 

҉ Ҭ ᶏ ᵝ 

1Ľb0̔҉ Ҭ  

1Ľb1̔҉ Ҭ  

̔ CH0  

1Ľb0 

[4:0]  RW PIEN 

PWM Ҭ ᶏ ᵝ 

1Ľb0̔ Ҭ  

5Ľb0 
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1Ľb1̔ Ҭ  

̔ ⌠ 0̆ғ PWM ҩ PWM_PNUM̆ Ҭ Ȃ 

 

23.4.10 Ҭ  

 194 PWMҬ  

ᵝ  ᵬ  ᵝṿ 

[31:10]  --  Ḡ  12Ľh0 

[9]  RW OVERFL 

₮  

1Ľb0̔ ̆ Ҭ̆ ₮ 

1Ľb1̔ ̆ Ҭ̆ ₮ 

̔ CFLIF CRLIF ̆ bit Ӟ  

1Ľb0 

[8]  RW FLIFOV 

Ҋ Ҭ  

1Ľb0̔ CFILFҹ 1 ̆ Ҋ Ҭ ֟  

1Ľb1̔ CFILFҹ 1 ̆ ѿ Ҋ Ҭ  

̔ CFILF ̆ bit Ӟ  

1Ľb0 

[7]  RW RLIFOV 

҉ Ҭ  

1Ľb0̔ CRILFҹ 1 ̆ ҉ Ҭ ֟  

1Ľb1̔ CRILFҹ 1 ̆ ѿ ҉ Ҭ  

̔ CRILF ̆ bit Ӟ  

1Ľb0 

[6]  RW CFLIF 

Ҋ Ҭ  

1Ľb0̔ ⌠Ҋ  

1Ľb1̔ ⌠Ҋ ̆ ᵝ ҹ 1 

̔ Ώ῀ 1̆ ᵝ̕ 

̔ CH0  

1Ľb0 

[5]  RW CRLIF 

҉ Ҭ  

1Ľb0̔ ⌠҉  

1Ľb1̔ ⌠҉ ̆ ᵝ ҹ 1 

̔ Ώ῀ 1̆ ᵝ̕ 

̔ CH0  

1Ľb0 

[4:0]  RW PIF 

PWM Ҭ  

5Ľb0 
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PWM֟ PWMḤ ̆ ᵝ 1̕ ᴆΏ῀ 1̆  

̔ ᵝ№≢ ҩ ׆̆ ⌠ᵞᶭ └ PW4ȁPW3ȁPW2ȁPW1 PW0 

 

23.4.11 0  

 195 PWM 0  

ᵝ  ᵬ  ᵝṿ 

[31:16]  RO PWM_FCAPDAT 

Ҋ  

῀Ḥ Ҋ ̆ Ữ ╠ ṿ 

16Ľh0 

[15:0]  RO PWM_RCAPDAT 

҉  

῀Ḥ ҉ ̆ Ữ ╠ ṿ 

16Ľh0 

 

23.4.12 └ꜚ └  

 196 PWM└ꜚ └  

ᵝ  ᵬ  ᵝṿ 

[31:16]  --  Ḡ  16Ľh0 

[15:11]  RW BRKCTL 

└ꜚ ᶏ  

1Ľb0̔└ꜚ  

1Ľb1̔└ꜚ ꜚ 

[7:3] №≢ CH4ȁCH3ȁCH2ȁCH1 CH0 

5Ľb0 

[10:8]  --  Ḡ  3Ľb0 

[7:3]  RW BKOD 

└ꜚ ₮ └  

1Ľb0̔ └ꜚ ̆PWM ₮ᵞ  

1Ľb1̔ └ꜚ ̆PWM ₮  

[7:3] №≢ CH4ȁCH3ȁCH2ȁCH1 CH0 

5Ľb0 

[2:0]  --  Ḡ  3Ľb0 

 

23.4.13 № _4 

 197 PWM № _4 

ᵝ  ᵬ  ᵝṿ 

[31:16]  RW CLKDIV4 

CH4№  

16Ľh0 
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ṿ‗ №  

̔№ ҹ(0~65535)̆ Ҍ № ̆ ῀ 0 1Ȃ 

[15:8]  RW PERIOD4 

CH4 ṿ( ̔period Ҍ ץ ԍ 255) 

ľ ̂ ҹ ⁞̃Ŀ̔ 

ü PERIOD ṿ̆ ṿҹ̂PERIOD + 1̃  

ü =̂CMP+1̃ /̂PERIOD + 1̃  

ü CMP>=PERIOD̔PWM ₮ ᵝ  

ü CMP<PERIOD̔PWMγ ҹ̂PERIOD- CMP̃̆ ҹ̂CMP+1̃  

ü CMP=0̔PWMγ ҹ PERIOD̆ ҹ 1̕ 

ľҬ Ŀ̔ 

ü PERIOD ṿ̔ ҹ 2*̂PERIOD+1̃ 

ü =(2*CMP+1̃ /̂2*̂PERIOD+1̃̃  

ü CMP>PERIOD̔PWM ҹ  

ü CMP<=PERIOD̔PWMγ =2*̂PERIOD- CMP̃ +1̆ =̂2*CMP̃ +1 

ü CMP=0̔PWMγ ҹ 2*PERIOD+1̆ ҹ 1Ȃ 

̔ľҬ ĿҬ̆ Ҍ ҹ 255Ȃ 

̆ № ̂Ñ ̂P̃ ῍ ‗ ̆

̔ ῀ ҹ 40MHz̆ № f_div ҹ̔f_div = 40MHz/N̆Nҹ№

̂16bit Ȃ̃ ₮ f_output ҹ̔f_output = f_div / P ̆Pҹ Ȃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

8Ľh0 

[7:0]  RW CH4  

PWM4 ҹ PNUM4̆ PWM֟ PNUM4ҩ PWMḤ ̆ 

Ả Ḥ ̆ Ҭ ᵝҬ  

8Ľh0 

 

23.4.14 4 └ _1 

 198 PWM 4 └ _1 

ᵝ  ᵬ  ᵝṿ 

[31:16]  --  Ḡ  16Ľh0 

[15:8]  RW CMP4 

CH4 ṿ 

ľ ̂ ҹ ⁞̃Ŀ̔ 

ü PERIOD ṿ̆ ṿҹ̂PERIOD + 1̃  

ü =̂CMP+1̃ /̂PERIOD + 1̃  

ü CMP>=PERIOD̔PWM ₮ ᵝ  

ü CMP<PERIOD̔PWMγ ҹ̂PERIOD- CMP̃̆ ҹ̂CMP+1̃  

ü CMP=0̔PWMγ ҹ PERIOD̆ ҹ 1̕ 

ľҬ Ŀ̔ 

8Ľh0 
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ü PERIOD ṿ̔ ҹ 2*̂PERIOD+1̃ 

ü =(2*CMP+1̃ /2*̂PERIOD+1̃ 

ü CMP>PERIOD̔PWM ҹ  

ü CMP<=PERIOD̔PWMγ =2*̂PERIOD- CMP̃ +1̆ =̂2*CMP̃ +1 

ü CMP=0̔PWMγ ҹ 2*PERIOD+1̆ ҹ 1Ȃ 

̆ № ̂Ñ ̂P̃ ῍ ‗ ̆ ̔

῀ ҹ 40MHz̆ № f_div ҹ̔f_div = 40MHz/N̆Nҹ№

̂16bit Ȃ̃ ₮ f_output ҹ̔f_output = f_div / P̆ Pҹ Ȃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

[7:5]  --  Ḡ  3Ľb0 

[4:3]  RW CNTTYPE4 

CH4  

2Ľb00̔ ̂ ҹ ֽ̆ ̃ 

2Ľb01̔ ̂ ҹ ⁞ֽ̆ PWM ̃ 

2Ľb10̔Ҭ ֽ̂ PWM ̃ 

̔ PWM Ҋ̆ ҹ ̆ ҹ ⁞

Ȃ 

2Ľb0 

[2]  --  Ḡ  1Ľb0 

[1]  RW CNTMODE4 

CH4  

1Ľb0̔  

1Ľb1̔ ꜚ  

̔CNTMODE Ҭ̆PWM_CMPDAT 

1Ľb0 

[0]  RW PINV4 

CH4 ₮Ḥ ᶏ  

1Ľb0̔PWM ₮ Ҍᶏ  

1Ľb1̔PWM ₮ ᶏ  

1Ľb0 

 

23.4.15 4  

 199 PWM 4  

ᵝ  ᵬ  ᵝṿ 

[31:16]  RO PWM_FCAP2DAT 

Ҋ  

῀Ḥ Ҋ ̆ Ữ ╠ ṿ 

16Ľh0 

[15:0]  RO PWM_RCAP2DAT 

҉  

16Ľh0 
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῀Ḥ ҉ ̆ Ữ ╠ ṿ 

23.4.16 4 └ _2 

 200 PWM 4 └ _2 

ᵝ  ᵬ  ᵝṿ 

[31:11]  --  Ḡ  21Ľh0 

[10]  RW DMA_request2_mask 

DMA_request2ᶏ  

1Ľb0̔DMA_request2  

1Ľb1̔DMA_request2  

̔ CH4 

1Ľb0 

[9]  RW FLIEN2 

Ҋ Ҭ ᶏ ᵝ 

1Ľb0̔Ҋ Ҭ  

1Ľb1̔Ҋ Ҭ  

̔ CH4 

1Ľb0 

[8]  RW RLIEN2 

҉ Ҭ ᶏ ᵝ 

1Ľb0̔҉ Ҭ  

1Ľb1̔҉ Ҭ  

̔ CH4 

1Ľb0 

[7]  RW OVERFL2 

₮  

1Ľb0̔ ̆ Ҭ̆ ₮ 

1Ľb1̔ ̆ Ҭ̆ ₮ 

̔ CFLIF CRLIF ̆ bit Ӟ  

̔ CH4 

1Ľb0 

[6]  RW FLIFOV2 

Ҋ Ҭ  

1Ľb0̔ CFILFҹ 1 ̆ Ҋ Ҭ ֟  

1Ľb1̔ CFILFҹ 1 ̆ ѿ Ҋ Ҭ  

̔ CFILF ̆ bit Ӟ  

̔ CH4 

1Ľb0 

[5]  RW RLIFOV2 

҉ Ҭ  

1Ľb0̔ CRILFҹ 1 ̆ ҉ Ҭ ֟  

1Ľb1̔ CRILFҹ 1 ̆ ѿ ҉ Ҭ  

1Ľb0 
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̔ CRILF ̆ bit Ӟ  

̔ CH4 

[4]  RW CFLIF2 

Ҋ Ҭ  

1Ľb0̔ ⌠Ҋ  

1Ľb1̔ ⌠Ҋ ̆ ᵝ ҹ 1 

̔ Ώ῀ 1̆ ᵝ 

̔ CH4 

1Ľb0 

[3]  RW CRLIF2 

҉ Ҭ  

1Ľb0̔ ⌠҉  

1Ľb1̔ ⌠҉ ̆ ᵝ ҹ 1 

̔ Ώ῀ 1̆ ᵝ 

̔ CH4 

1Ľb0 

[2]  RW POEN2 

PWM ₮ᶏ ᵝ 

1Ľb0̔PWM ҹ ₮  

1Ľb1̔PWM ҹ҈  

̔ CH4 

1Ľb0 

[1]  RW CPEN2 

ⱳ ᶏ ᵝ 

1Ľb0̔CH4 ⱳ ̆RCAPDAT FCAPDATṿҌᴪ ̕ 

1Ľb1̔CH4 ⱳ ̆ PWM ̆№≢ Ữ RCAPDAT̂҉

̃ FCAPDAT̂Ҋ ̃ 

̔ CH4 

1Ľb0 

[0]  RW CAPINV2 

ᶏ ᵝ 

1Ľb0̔ ῀Ḥ  

1Ľb1̔ ῀Ḥ ̆ ῀Ḥ  

̔ CH4 

1Ľb0 
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24 QFLASH└  

24.1 ⱳ  

W801ῤ QFLASH └ ̆ ᶫ QFLASH Ώ ᵬ̆ ᶫ ᴂ

̆ CACHE QFLASH ᵬȂ 

24.2 Һ  

 ̧ ᶫ FLASH  

 ̧ FLASH SPI פ  

 ̧ FLASH 24ᵝ 32ᵝ  

 ̧ Ữ FLASHҬ ף ꜚ  

 

24.3 ⱳ  

24.3.1  

FLASH Ҭ ׆ 0x08000000 ̆ ץ ᵬȂ 

 

24.3.2  

ץ FLASH SPI פ ץ̆ FLASH ̆ №

FLASH └  Ȃפ

 

פ 24.3.3 ꜚ 

Flash └ פ Ώ῀ FLASH_CMD commandβ ̆ פ ῒ

ᵝ̆ᶛ ̆ Ҭפ ᵝ̆ addressᵝ 1Ȃ Ҭפ ̆ DATβ 1̆ΐᵣ

Ȃ 

פ ̆ CMD_START command_bβ 1̆↕ └ FLASH  Ȃפ

 

24.3.3.1 Ḥ  

ᾢ FLASH פ FLASH ҹ QIO QPI ̆ FLASH └ QIOM QPIMβ

ҹ 1̆ ᶏ QIO QPI ҍ FLASH ḤȂ 

 

24.3.3.2  

FLASH Ώ ̆ᶏ 0x4000 0000 ~ 0x4000 03ff Ữ ᵬҹ

̆ Ӟᵬҹ RSAⱴ ᶏ Ȃ ̆ └ ׆ FLASH

₮ Ữ ׆ 0x4000 0000 Ȃ FLASHΏ Ӟ ׆ 0x4000 0000

flash Ȃ 

 

24.3.3.3 ᵬ 

ᵬ 256 ̆ QFlashᴋ ᵝ Ȃ 

ᵬ פ ꜚ ̆ Ҭԅ̆ Ȃ 

ᵬ Ȃ 
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Ώ פ ̆ᶏῤ ҹ

פ ῒ ῏Ḥ

פ ꜚ

RSA-BUF׆
 

24.3.3.4 Ώ ᵬ   

Ҋץ פ ҹΏ ᵬ̔ 

WRSR̔Ώ  

PP̔  

SE̔ sector  

BE̔ 32K block  

HBE̔ 64K block   

CE̔ ῃ  

Ҍפ ̆ פ ҹ ̆פ ꜚ  ԅȂץ

פ Ҋ 

BUFҬΏ῀

Ώ פ PP

DATץ LEN ῏Ḥ

פ ꜚ
 

 

 

 

 

 

 

 

 

 

 

24.4  

24.4.1 ↓  

 201 QFLASH└ ↓  

Ẓ   Ώ  ṿ 
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0X0000_0000 פḤ  CMD_INFO QFLASHᵬ פ  0X0000_0000 

0X0000_0004 פ ꜚ  CMD_START פ ꜚ 0X0000_0000 

0X0000_0008 Flash └  Flash_CR QFLASHᵬ └ 0X0000_0000 

0X0000_000C Remap  Remap Remap └ 0X0000_0000 

0X0000_0010 ADDR  Flash_ADDR ᵬ  0X0000_0000 

0X0000_0014 └  DECRYPT_CR ᴆ └ 0X0000_0000 

0X0000_0018  DECRYPT_STA ᴆ ̕ 0X0000_0000 

0X0000_0200 

     ...  

0X0000_0600 

Ώ  RSA_BUF 

ԍ QFLASH Ώ

RSA ⱴ Ȃ ῤ ҹ

QFLASH └ RSA ῍ ̆

̆QFLASH Ώҍ RSA ᵬҌ

ᶏ ̆ ꜚ

ⱴԑ ᵬḠ  

0X0000_0000 

 

Ḥפ 24.4.2  

 202 QFLASHפḤ  

ᵝ  ᵬ  ᵝṿ 

[31]  RW 1̔ CMD_START Address̆ CMD_START Ҭ Address ᵞ 20ᵝ̆

Address 4ҹ ҹ 0̆῍ 24ᵝ 

1Ľb0 

[30]  RW 1̔ CMD_START Ҭ CRM ῤ  1Ľb0 

[29]  RW 1̔ CMD_INFO Dummy  1Ľb0 

[28:26]  RW ῒῤ +1 CMD_INFO Dummy  3Ľb0 

[25:16]  RW ῒῤ +1 CMD_INFO  10Ľb0 

[15]  RW 1̔ CMD_INFO  1Ľb0 

[14]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ ̆פ פ RDSRȁFRȁQIOFRȁRDPDRIDȁ

RSR  

1Ľb0 

[13]  RW 1̔ ╠ CMD_INFOפ Ώ  1Ľb0 פҹWRSRפ

[12]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ PP  1Ľb0 פ

[11]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ SE  1Ľb0 פ

[10]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ BE  1Ľb0 פ

[9]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ HBE  1Ľb0 פ

[8]  RW 1̔ ╠ CMD_INFOפ Ώ ҹפ CE  1Ľb0 פ

[7 : 0]  RW CMD_INFOפ ̆ Ώ QFlash ̆פ QFlash ΎȂ 8Ľb0 

 

פ 24.4.3 ꜚ  

 

 203 QFLASHפ ꜚ  

ᵝ  ᵬ  ᵝṿ 

[31:29]  RO Reserved 3Ľb0 

[28]  RW 1 ꜚ ̆פ פ ᵬ ̆ ᴆ Ȃ 1Ľb0 

[27: 8]  RW Address[19:0] ̔ פ Ҭ A ҹҹ 1̆↕ Ữ Addressᵞ 20ᵝῤ Ȃ 20Ľb0 
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[7 : 0]  RW CRM[7:0]̔ פ Ҭ CRM ҹҹ 1̆↕ Ữ CRMῤ Ȃ 8Ľb0 

24.5 QFLASH  פ

 204 QFALSH  פ

פ פ  פ  Ώ 

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 

ῒ פ QFLASH ῏ ΎȂ 
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25 PSRAM └  

25.1 ⱳ  

W801ῤ SPI/QSPI PSRAM└ ̆ PSRAM ̆ ᶫ PSRAMΏ

ᵬȂ Ώ 80MHzȂ 

25.2 Һ  

 ̧ PSRAM Ώ  

 ̧ ҹ SPI QSPI 

 ̧ SPI/QSPI  

 ̧ BURST INC  

 ̧ PSRAM ᴡ  

 

25.3 ⱳ  

PSRAM ῃ ҹ Pseudo static random access memory̆ ᴺ Ữ Ȃҍᴰ SRAM ̆

ΐ ̆ ̆ ᵞ ᴨ̆ל ҬҺ ԍ Ȃ ҹ SPĬ QSPI Ȃ

Һ Ḥ SCK̆ Ḥ CS 4 IOȂW801 ᶫ PSRAM└ ץ

SPI/QSPI PSRAM ̆ ᵬ 80MHz̆ 64MbȂ 

 

25.3.1  

SCLK̔ SPI ̆SCLK PSRAM_CTRL[7:4] ̆ № ṿ ҹ 3̆ ҹ AHB

4№ Ȃ 

CS̔ SPI Ḥ  

SIO0̔ SPI ῀̆QSPI SD[0] 

SIO1̔ SPI ₮̆QSPI SD[ 1]  

SIO2̔ QSPI SD[2] 

SIO3̔ QSPI SD[3] 

 

25.3.2  

PSRAM└ PSRAM SPI QSPIң ̆ ҹSPIȂ PSRAM_CTRL[1]

SPI Ȃ 

PSRAM_CTRL[1] ҹ 0̆ SPI ̆ ѿ Ώ ᵬ 64ҩ SCLK ̆ ѿ ᵬ

72ҩ SCLK Ȃ 

PSRAMᵬ SPI Ҋ̆ PSRAM_CTRL[1]Ώ῀ 1 ̆ └ ᴪ PSRAM פ 35H̆

PSRAM_CTRL[1]ҹ 1 ̆ פ P̆SRAM῀ QPI ̆ ѿ Ώ ᵬ 16ҩ

SCLK ̆ ѿ ᵬ 22ҩ SCLK Ȃ 
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PSRAMᵬ QPI Ҋ̆ PSRAM_CTRL[1]Ώ῀ 0 ̆ └ ᴪ PSRAM פ F5H̆

PSRAM_CTRL[1]ҹ 0 ̆ פ ̆PSRAM῀ SPI Ȃ 

PSRAM ᵬ ∆ ᵬ ̆Ҍ Ȃ 

 

25.3.3 PSRAM∆  

ѿ ᶏ ╠ PSRAM҉ ̆ PSRAM_CTRL[0]Ώ῀ 1̆ ꜚ PSRAMᵝ∆ ᵬ̆

PSRAM 66H 99H Ȃפ ᶏ  SPI ̆ 8ҩ SCLK + tCPH + 8ҩ SCLK

Ȃ∆ ̆ ᴆ ꜚ PSRAM_CTRL[0] Ȃ 

∆ ᵬᴪ PSRAM SPI Ȃ 

∆ ҹ̔ 

     ſ PSRAM_CTRL[0]Ώ῀ 1 

     ƀ ̆ ⌠ PSRAM_CTRL[0]ꜚ  

     Ɓ ᵝᶏ PSRAM └ ᵝ 

     Ƃ PSRAM_CTRLῒ  

 

25.3.4 PSRAM     

PSRAM Ώ ҍ SRAM ̆ Ώ῀/ ₮ Ȃ 

 

25.3.5 BURSTⱳ  

PSRAM_CTRL[2]ץᶏ └ AHB BURST̆ AHB ҉ HBURSTҹ 1/3/5/7

̆ AHB ꜚѿ /Ώ̆ ҹԅ PSRAM ̆ └ ѿ

ҩ word /Ώ Ҍᴪ CS ̆ /ΏҊѿҩ word Ȃ 

OVERTIMER ԍ CSҹᵞ ̆ ᵝҹ HCLK ̆ ѿ BURST ᵬ̆ῤ

׆ 0 ̆ ṿ ԍ ṿ ̆ ╠ word /Ώ ̆ └ ꜚẢ BURST

ᵬ̆ CS ҹ ̆ AHB ҉ /Ώ↕ᴪ WORD Ȃ 

PSRAM └ Ҍ WRAP BURST̆ PSRAMᴪ ⌠WRAP BURST̆ PSRAM_CTRL[2]

ҹ 0Ȃ 
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25.4  

25.4.1 ↓  

 205 PSRAM└ ↓  

Ẓ   Ώ  ṿ 

0X0000_0000 └  PSRAM_CTRL PSRAM └  0X0000_0000 

0X0000_0004 └  OVERTIMER CS └ 0X0000_0000 

 

Ḥפ 25.4.2  

 206 PSRAM └  

ᵝ  ᵬ  ᵝṿ 

[31:12]  RO RSV Ľb0 

[ 11]  RW HSM̆ Halfsleep mode ᶏ  

1̔ᶏ PSRAM ᴡ  

0̔ ᴡ  

1Ľb0 

[ 10:8]  RW tCPH,CS ̆ ᵝҹ AHB ̆ ԍ 1̆ΐᵣ Ҍ

psram ΎҬ ̆Ҍ Ҍḱץ ṿ 

3Ľd6 

[ 7:4 ]  RW SPI№  

ҹ ҉ץ2 ṿ̆Ώ῀ ṿ № Ṑ  

4Ľd4 

[ 3]  RO RSV  

[ 2]  RW INC_EN BURSTⱳ ᶏ  

1̔ AHB ҉ BURSTⱳ  

0̔Ҍ BURSTⱳ  

1Ľb0 

[ 1]  RW QUAD 

Ώ 1ᶏ PSRAM QPI ̆Ώ 0ᶏ SPI  

ᵝ ╠ PSRAMҹ Ȃ 

1Ľb0 

[ 0]  RW PSRAMᵝ 

Ώ 1 ꜚ PSRAM ᵝ ᵬ̆ ᵝ ꜚ Ȃ 

1Ľb0 

 

25.4.3 └  

 207 CS └  

ᵝ  ᵬ  ᵝṿ 

[ 11: 0]  RW ̆ CSҹᵞ ̆ ԍ BURST  12Ľd0 
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26 ADC 

26.1 ADCⱳ  

ԍ Sigma- Delta  ADC ̆ 4 Ḥ ̆ ῀ └̆

῀ ̆Ӟ ̆ ῀ ‰ ễ ‰Ȃ 

26.2 ADCҺ  

 ̧ 4  

 ̧ DMA ԍ ‖̕ 

 ̧ Ҭ ֜ԑ ̕ 

 ̧ ҍ ῀ ⱳ  

 ̧ 1KHz̕  

 ̧ ῀ № ῀ ̕ 

26.3 ADCⱳ  

26.3.1  

ADC ҹ PGA+SDADC ̆ ῀Ḥ PGA ̆ ῀⌠ SDADC S̆DADC ҹ 16bit  

ADCȂ ̆ ῤ ADC 2.5V LDOʟ ̆ҹḠ ῤ ̆ ῀Ḥ Vinmax

̖2.5V̆ ῒז └ ᴆ̆ 26.3. 8 Ȃ 

 

26.3.2  

0x04[ 11: 8] ᶫ ⱳ ȂW801 ADC ᶫ 4 Ḥ ⱳ Ȃ

0x04[11: 8] ץ 4ҩ Ҭᴋѿ Ḥ ̆ 4 Ҭ ᾢ 2

№ №Ḥ Ȃΐᵣ ץ Ȃ 

ԅ 4ҩ ץ ̆ADC ᶫԅ ̆ ץ offset ‰ⱳ Ȃ№≢

4Ľb1100̆ 4Ľb1101̆ 4Ľb1110.  

ᶏ ⱳ ̆ ҹ ̆ ᶏ҉ץ ᵬ Ȃ 

 

26.3.3  

ADC ᶫ ⱳ ̆ 0x10 BIIT[ 5] ⱳ ῏Ȃ 

0x18 BIT[ 17: 0] ṿȂ ṿ ҹ 18bit ̆

ᵝҹ ᵝȂADC 0x10 BIT[ ץ [6 ̆ ᵝҹ 0 ̆ ADC

ṿ ԍ ԍ Comp_dată ↕ INT_CMPᴪ 1̆ ғᴪ֟ ѿҩҬ ̕ ᵝҹ 1 ̆

ADC ṿ ԍ Comp_dată ↕ INT_CMP ᴪ 1̆ ғ֟ ѿҩҬ Ȃ 

 

26.3.4 PGA  

0X08 BIT[8:4 ]̆5ᵝ └Ḥ ̆ῒҬ 
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0X08[ 8:7] =GAIN_CTRL_PGA<4:3>̂ GAIN2̃  

0X08[ 6:4 ] =GAIN_CTRL_PGA<2:0>̂ GAIN1̆ 110 111Ҍᶏ ̃ 

PGA ᵣ GAIN_PGA=GAN1*GAIN2 

 

 PGA ̂ Ṑ ̃ 

[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 

ᴏ ̆ Ṑ ̆ ᴨᾢ ῒҬ GAIN2 Ṑ Ȃ 

26.3.5 VCMIN  

PGAῤ VCMIN ̆ Ҋ̆ᵬҹ ῀ Ȃ 

VCMIN Ҍ Ẓ Ḥ ̆ ֓ ᵞ Ẓ Ҋ PGA ₮

Ȃ 

0X40000D20 BIT[16:11 ]̆ 100000̆ VCMIN default=1.311V̆ stepŪ39.1mV 

 

 37 ᵲ  

26.3.6 Bypass  

Bypass_pga 0X08 BIT[ 3]̆ 0̆Ҍ ̆PGA ᵬ̕ ҹ 1̆ PGA ̆

Ḥ ⌠ SDADC῀ ̆Һ ԍῤ ̆ ᶏ Ҍ bypassȂ 

Bypass_ref 0X08 BIT[2 ]̆ 0̆Ҍ ̆SDADC ᵬ̕ ҹ 1̆ SDADCῤ

ref ̆ ⱴ ‰ ̆Һ ԍῤ ̆ ᶏ Ҍ bypassȂ 

 

26.3.7 SDADC₮ ᾟ  

SDADC ₮ Ḡ ADC_RESULT Ҭ̆ 0X00 BIT[ 17:0 ]Ȃ 

SDADC ₮ ҹ ̆ ԍ SDADC ₮ ԅ ̂ ᵝ ̃̆ ҹ ̆
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SDADC ₮ 0 Ҍ ̂ғҌ ҹ 10 0000 0000 0000 0000̃̆ ץ

ṿ ̆ Ȃ 

SDADC ₮ ̆ ADC_RESULT[17:0]ṿ̂ ṿ 16 └ ̃̆ ᴆᾢ

̂2 └ ᵝ ADC_RESULT[17] ̃̆ Ῥ Ȃ 

SDADCҹ 12bit ADC̆ Ҭ ADC Ạԅ ̆ ᵝ ҹ 16bit ̆

ҹ 18bit ̆ ⱴԅ ᵞңᵝ 1̆6bit ҹ 18bit (18bit Ū16bit *4)̆

ץ ᵝ ҹ 16bit ̂ ADC_RESULT[17:2]̃Ȃ 

ṿ ӊ ̆ LSB ̆ ᴆ 18bit ҹ 16bit ̆

ᵞңᵝ ̂ADC_RESULT[1:0]̆̃ Ḡ 16bit̂ ADC_RESULT[17:2]̆̃ 16bit

̆ LSB ᴏ ԍ 68.5uV̂ LSB̃Ȃ 

26.3.8 ῀Ḥ  

ҹ NTO PGA SDADC 2.5V LDOʟ ̆ҹ ῤ ̆ ῀Ḥ └Ȃ 

Ẋ ῀ №Ḥ ҹ Vin p Vinn̂ ̆Ḥ Vinnҹ VCMIÑ̆↕ ῀ № Vdiff= Vinp-

Vinn̆ ῀῍ Vcm=(Vinp+Vinn)/2 ȂPGA ѿ GAIN1̆ ԋ GAIN2̆ PGA ᵣ

GAIN_PGA=GAN1*GAIN2̂ 2.2.2 Ȃ̃ 

῀Ḥ Ҋ↓ └ ᴆ̔ 

0V<Vinp<2.5V̆ 0V<Vinn<2.5V̕  

0V<Vcm- (Vdiff*GAIN1)/2 ̕ 

Vcm+(Vdiff*GAIN1)/2<2.5V̕  

0V<1.2V- (Vdiff*GAIN_PGA)/2̕ 

1.2V+(Vdiff*GAIN_PGA)/2<2.5V̕  

ԍ ῀Ḥ ̆ ץ ҉῀ף ̆ Ȃ 

ԍ ῀Ḥ ̆ ᾢ x1 ̆∞ ₮ ̆Ῥף῀҉ ̆

Ȃ 

26.4 ῖ ᶏ ’  

Ҋץ ҹ 16 └ ̆ ᵝ 0 Ȃ 

26.4.1 Offset  

1.  ᵬ , 0X04 ҹ 0xE03̆ Ḥ ̂offset /̃SDADC_CHOP ᶏ

/SDADCᶏ /LDOᶏ  

2.  0X08=0x3̆PGAҹ x1 / PGA_CHOPᶏ /PGAᶏ ȂῒҬ̆ 0X08 

BIT[8:4] ̆ ḱ ̂ ָӇ ̆offset

Ӟ ̃ 

3.  0X40000E14 BIT[ 15:8] =0x28̆ SDADC ҹ 1MHzȂ ҉ ṿ ҹ

0x28̆ ꜚ̆  

4.  2ms̆ ₮ ADC_RESULT ₮ ̆ 26. 3. 7 ̆ ᴆᾢ ̂
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ᵝ ADC_RESULT[17] ̃̆Ῥ ᵞңᵝ̆ Ḡ 16bit Ȃ ῍ 10 ̆ 2ms̆

₮ ṿ ҹ code_offset  

26.4.2 № ῀  

1.  ᾢ 26. 4. 1 offset ̆ ₮ code_offset  

2.  0X04=0x803̆ Ḥ ̂ channel 0̆ channel 1̃/SDADC_CHOP ᶏ /SDADC

ᶏ /LDOᶏ ȂῒҬḤ 0X04[11:8]̆ ῒז channel № ῀̆ 26. 3. 2 ;  

3.  0X08=0x3 P̆GAҹ x1 / PGA_CHOPᶏ /PGAᶏ ȂῒҬ̆ 0X08[ 8:4]

῀Ḥ ̆ ̆ 26. 3. 4 26. 3.8  

4.  0X40000E14[ 15:8] =0x28̆ SDADC ҹ 1MHzȂ ҉ ṿ ҹ 28̆

ꜚ̆  

5.  2ms̆ ₮ ADC_RESULT ₮ ̆ 0X00[ 17:0]Ȃ 26. 3.7 ̆

ᴆᾢ ̂ ᵝ ADC_RESULT[17] ̃̆ Ῥ ᵞңᵝ̆ Ḡ 16bit Ȃ6.

 ῍ 10 ̆ 2ms̆ ₮ ṿ ҹ code_out 

7.  № ῀Ḥ Vi ndiff=(code_out - code_offset)*LSB/ GAIN_PGĂ ῒҬ LSB ᴏ ԍ

68.5uV 

26.4.3 ῀  

1.  ᾢ 26.4.1 offset ̆ ₮ code_offset ;  

2.  0X04=0x3̆Ḥ ̂ channel 0̆ VCMIÑ /SDADC_CHOP ᶏ /SDADCᶏ

/LDOᶏ ȂῒҬḤ 0X04[11:8 ]̆ ῒז channel ῀̆ 26. 3. 2  

0X408=0x3̆PGAҹ x1 /PGA_CHOPᶏ /PGAᶏ ȂῒҬ̆VCMIN

0X40000D20[ 16:11] 0X08[ 8:4]̆ ῀Ḥ ̆ ̆ 26. 3. 4ȁ

26. 3. 5 26. 3. 8  

3.  0X40000E14[ 15:8] =0x28̆ SDADC ҹ 1MHzȂ ҉ ṿ ҹ 28̆

ꜚ̆ ;  

4.  2ms̆ ₮ ADC_RESULT ₮ ̆ 0X00[ 17:0]Ȃ 26. 3.7 ̆

ᴆᾢ ̂ ᵝ ADC_RESULT[17] ̃̆ Ῥ ᵞңᵝ̆ Ḡ 16bit Ȃ

῍ 10 ̆ 2ms̆ ₮ ṿ ҹ code_out;  

5.  ῀Ḥ vin_single=(code_out - code_offset)*LSB/  GAIN_PGA+VCMIN̆ῒҬ LSB ᴏ

ԍ 68.5uV̆ VCMIN ṿ 1.311V;  

26.4.4  

1.  0X04=0xC03̆ Ḥ ̂ ̃/SDADC_CHOP ᶏ /SDADCᶏ /LDOᶏ ̕ 

2.  0X08=0x183̆ PGAҹ x4 /PGA_CHOPᶏ /PGAᶏ ̕ 

3.  0X40000E14[15:8] =0x28̆ SDADC ҹ 1MHzȂ ҉ ṿ ҹ 28̆

ꜚ̆ ̕ 

4.  tempsensor ᵬ 0X0C=0x1 T̆empSensorᶏ /c al_offset_temp12=0 T̆empSensorҹ

x2 ;  
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5.  2ms̆ ADC_RESULT ₮ ̆ 26. 3.7 ̆ ᴆᾢ ̂

ᵝ ADC_RESULT[17] ̃̆ ҹ ₮ code_out1;  

6.  tempsensor ᵬ 0X0C=0x3 T̆empSensorᶏ /c al_offset_temp12= 1 T̆empSensorҹ

x2 ̕ 

7.  2ms̆ ADC_RESULT ₮ ̆ 26. 3.7 ̆ ᴆᾢ ̂

ᵝ ADC_RESULT[17] ̃̆ ҹ ₮ code_out2̕ 

8.  4 ⌠ 7̆῍ 10 ̆№≢ ₮ code_out1 code_out2 ṿ code_out1avg

code_out2avg̕  

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

̂LSB/4 ̃̆ ῒҬ LSB ᴏ ԍ 68.5uV̂ LSB 16bit ᴏ ̆ ҉

5 7 ̆ 18bit ̆18bit Ū16bit *4̆↕ 18bit ᵞ ᵝŪLSB/4̃ 

10. ̆ ╠ ₮ԅ Ὲ ̆ ᵀ  

Vtemp =(15.548* )+4444.1 

9 ₮ Vtempף῀҉ Ὲ ̆ ₮ Ȃ̂ ̆ Ὲ └̃ 

̆ ᾟѿҩ ̔ 

Ҍ ̆Ẋ Ὲ y=kx+bҬ kҌ ̂ ҹ 15.548̃̆ Ҍ b ѿ ≢Ȃ

҉ ᶏ ̆ᾢ Ҋ̂ᶛ 25Ņ̃̆ ₮ Vtemp ῀ף̆ Vtemp

=(15.548*( +11.8))+b̆ ₮Ҍ b̆Ḡ rom flash Ҭ̆ ҉ Ὲ

4444.1Ȃ ̆ Ὲ ̆ ѿ ҉ Ҍ Ȃ 

26.4.5  

1.  ᾢ 26.4.1 offset ̆ ₮ code_offset ;  

2.  0X04=0xD03̆ Ḥ ̂ ̃/SDADC_CHOP ᶏ /SDADCᶏ /LDOᶏ  

3.  0X08=0x83̆PGAҹ x2 /PGA_CHOPᶏ /PGAᶏ Ȃ 

4.  0X40000E14[ 15:8] =28̆ SDADC ҹ 1MHzȂ ҉ ṿ ҹ 28̆

ꜚ̆  

5.  2ms̆ ₮ ADC_RESULT ₮ ̆ 26.3. 7 ̆ ᴆᾢ ̂

ᵝ ADC_RESULT[17] ̃̆Ῥ ᵞңᵝ̆ Ḡ 16bit Ȃ ῍ 10 ̆ 2ms̆

₮ ṿ ҹ code_out̕  

6.  Vpower=(code_out- code_offset)*LSB/2+1 . 2V̆ῒҬLSB ᴏ ԍ68.5uV 
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26.5 ADC  

26.5.1 ↓  

 208 ADC ↓  

Ẓ   Ώ  ᵝṿ 

0X0000 ADC  ADC_RESULT 
ADC ṿ

ṿ 

0X0000_0000 

0X0004 ADC  ADC_ANA_CTRL ADC ῏ⱳ  0X0000_0004 

0X0008 PGA  PGA_CTRL PGA ῏ⱳ ̕ 0x0000_0000 

0X000c TempSensor  TEMP_CTRL ᴰ ῏ⱳ ̕ 0x0000_0000 

0x0010 ADC  ADC_CTRL ADC ⱳ ̕ 0x0050_0500 

0x0014 ADCҬ  ADC_INT_STATUS ADC Ҭ ̕ 0x0000_0000 

0x0018 ṿ  CMP_VALUE ṿ  0x0000_0000 

 

26.5.2 ADC  

 209 ADC  

ᵝ  ᵬ  ᵝṿ 

[ 17̔ 0]  RW ADC ṿ̆ bit ᵝ 18bits Ȃ ̆ ᵝҹ ᵝȂ 1Ľb0 

 

 

 

 

 

 

26.5.3 ADC  

 210 ADC  

ᵝ  ᵬ  ᵝṿ 

[11 :  

8]  
RW 

ADC ᵬ Ḥ ̔ 

4Ľb0000̔ AIN0 ᵬȂDMA Ҋ̆ DMA 0 ᵬ 

4Ľb0001̔ AIN1 ᵬȂDMA Ҋ̆ DMA 1 ᵬ 

4Ľb0010̔ AIN2 ᵬȂDMA Ҋ̆ DMA 2 ᵬ 

4Ľb0011̔ AIN3 ᵬȂDMA Ҋ̆ DMA 3 ᵬ 

4Ľb0100̔ RSV 

4Ľb0101̔ RSV 

4Ľb0110̔ RSV 

4Ľb1000 
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4Ľb0111̔ RSV 

4Ľb1000̔ AIN0/AIN1 №Ḥ ῀ȂDMA Ҋ̆ DMA 0 ᵬ 

4Ľb1001̔ AIN2/AIN3 №Ḥ ῀ȂDMA Ҋ̆ DMA 2 ᵬ 

4Ľb1010̔ RSV 

4Ľb1011̔ RSV 

4Ľb1100̔ ᴰ ῀̆ DMA 2 

4Ľb1101̔ ῀̆ DMA 3 

4Ľb1110̔offset ῀;  

4Ľb1111̔RSV 

[ 7]  RO RSV 1Ľb0 

[ 6:5 ]  RW 
chop_enr 

LDO Ḥ PDḤ  

2Ľb00 

[ 4]  RW 

Chop_ens 

sdadc Ḥ PDḤ  

0̔ᶏ  

1̔Ҍᶏ  

1Ľb0 

[ 3]  RO RSV 1Ľb0 

[ 2]  RW 

Pd_sdadc 

sdadc ᶏ  

1̔  

0̔ ᵬ 

1Ľb1 

[ 1]  RW 

Rstn_sdadc 

№ ᵝḤ  

0̔ ᵝ 

1̔ ᵬ 

1Ľb0 

[ 0]  RW 

en_ldo_sdadc 

ADC LDOᶏ  

0̔ 1̔ ᵬ 

1Ľb0 
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26.5.4 PGA  

 211 PGA  

ᵝ  ᵬ  ᵝṿ 

[ 8:4 ]  RW 

Gain_ctrl_pga  

PGA ̕ 

BIT[8:7] GAIN2̆ BIT[6:4] GAIN1̆ ΐᵣ Section26.3.4  

5Ľd0 

[ 3]  RW 

Bypass_pga 

pga Ḥ  

1̔ pga 

0̔Ҍ  

1Ľb0 

[ 2]  RW 

Bypass_ref 

ῤ Ḥ  

1̔ ῤ  

0̔Ҍ  

1Ľb0 

[ 1]  RW 

Chop_enp 

PGA ᶏ Ḥ  

1̔ᶏ  

0̔Ҍᶏ  

1Ľb0 

[ 0]  RW 

En_pga 

Pgaᶏ Ḥ  

1̔ᶏ  

0̔Ҍᶏ  

1Ľb0 

 

26.5.5 TEMP  

 212 ᴰ  

ᵝ  ᵬ  ᵝṿ 

[ 5:4 ]  RW 

Gain_temp 

temp └ 

   Gain 

00 --    2 

01 --    4 

10 --    6 

11 --    8 

2Ľd0 

[ 3̔2]  RO RSV 2Ľb0 

[ 1]  RW Cal_offset_temp12 1Ľb0 
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TEMPSEN offset ‰ⱳ   

[ 0]  RW 

ON_TEMP 

1̔tempᶏ  

0̔tempҌᶏ  

1Ľb0 

 

 

26.5.6 ADCⱳ  

 213 ᴰ  

ᵝ  ᵬ  ᵝṿ 

[ 29: 20]  RW 
ana_swth_time 

ᴆ℗ ӊ ̆ Ḡ ̆ ҹ 80ҩ pclk̆ 2us 

10Ľh050 

[ 19̔ 18]  RO RSV 2Ľb0 

[ 17̔8]  RW 
ana_init_time  

ᴆ ꜚ adc_start ̆ Ḡ ̆ ҹ 80ҩ pclk̆ 2us 

10Ľh050 

[ 7]  RO RSV 1Ľb0 

[ 6]  RW Cmp_pol 

0: adc_result >=cmp_value ֟ Ҭ  

1̔adc_result<cmp_value ֟ Ҭ  

1Ľb0 

[ 5]  RW Cmp_int_ena 

1̔ Ҭ ᶏ  

0̔ Ҭ Ҍᶏ  

1Ľb0 

[ 4]  RW Adc_cmp_enable 

1̔adc ⱳ ᶏ  

0̔adc ⱳ Ҍᶏ  

1Ľb0 

[ 3:2]  RO Reserved 2ļb0 

[1]  RW Adc_int_ena 

1̔ADC Ҭ ᶏ  

0̔ADC Ҭ Ҍᶏ  

1Ľb0 

[ 0]  RW Adc_dma_enable 

1̔dmaᶏ  

0̔dmaҌᶏ  

1Ľb0 

 

 

26.5.7 ADCҬ  

 214 ADCҬ  
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ᵝ  ᵬ  ᵝṿ 

[ 1]  RW Cmp_int 

Ҭ ᵝ̆ ᴆ ᵝ̆ ᴆΏ 1  

1Ľb0 

[ 0]  RW Adc_int  

Ҭ ̆ ᴆ ᵝ̆ ᴆΏ 1  

1Ľb0 

 

26.5.8 ṿ  

 215 ṿ  

ᵝ  ᵬ  ᵝṿ 

[ 17:0]  R/W Cmp_value 

ṿ 

18ļh00000 
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27 Touch Sensor 

27.1 ⱳ  

ⱳ Ҋ̔ 

Â 16 Touch Sensor ̕ 

Â Touch Sensor ̕ 

Â Ҭ ҉ ̕ 

27.2 ⱳ ᶏ  

W801 Ҭ ̆ ̆ ҉ ṿᴪ ׆̆

Ҭ ₮ Ȃ ₮ ̆ ∞ץ ṿ ׆̆ ∞

Ȃ 

 

ⱳ ҹ ѿ ҩ ̆ ῤ

Ҋ ҩ Ȃ ṿ̆↕∞ ̆ Ҭ ҉ MCU Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

27.2.1 ᵬ  

 

1. Touch_CR ̆ ̆ ץ̆ IOȂTouch_CRҬ scan_period

ҹ ̆ ᵝҹ 16msȂ ҹ 10̆ ↕ 160ms ᴪ 16ҩ

ȂCAPDET_CNT ҹ ҩ IO ̆ ҉ NȂ ̆ҹ ᾧ℗

ꜚ̆ ℗ IO ҈ҩ ‖ ᴪ ̆ ҹ N̆ ↕

ҹ N- 2Ȃ 

 

2. ҩ Touch IO ṿȂ + ṿ̆↕ ҹ ̕ 

3. ᶏ Touch_CR[0], ᵬȂ 

T

N*T

AD_CAPDET_CLKOUT

CLK_40M

...
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4. ᶏ ̆ ᴆᴪᾢ Ҭ IŎ ҩ IO ṿ ỮҊ ᵬ̆ҹ Ȃ

ѿҩ scan_period Ҭ IŎ ╠ ṿ ỮҊ Ȃ IO ץ ᴪ

ҩ IO ṿҍ Ạ ̆ ╠ṿ> + ṿ̆↕ ҹ ̆ 0x44 Ҭ

PAD_STATUSҬ ᵝᴪ ᵝҹ 1̆ Ҭ ҉ ȂPAD_STAUSΏ 1 0.  

 

27.3 ↓ ̔ 

 216 Touch Sensor └ ↓  

Ẓ   Ώ  ṿ 

0X0000_0000 └  Touch_CR Touch Sensor └  0X0000_0000 

0X0000_0004~ 

0X0000_0040 
└ Touch_Sensor x 

ṿ └ҍ ṿ 0X0000_0000 

0x0000_0044 Ҭ └  Int_ Source Ҭ └  0x0000_0000 

     

 

 

27.3.1 Touch Sensor └  

 217 Touch Sensor └  

ᵝ  ᵬ  ᵝṿ 

[ 31:26]  RW Scan_period 

̆ ᵝҹ 16ms̕ ᶛ scan_period ҹ 6Ľd10, ↕ 160ms ѿ

̕ 

6Ľd10 

[25: 20]  RW CAPDET_CNT 

CAPDET ₮ ‖ ᵬҹ Ȃ 

̔ ҹ ᾧ℗ ꜚ̆ ҈ҩ ‖ ᴪ ̆

ҹ N̆ ↕ ҹ N- 2Ȃᶛ ҹ 6Ľd20 ̆↕ץ 18ҩ CAPDET ‖

ҹ Ȃ 

6Ľd20 

[19:4]  RW Touch Sensor ̕ bit Ȃ 

0x0000̔ Ҍ ̕ 

0x0001̔ ѿҩ ̕ 

0x0002̔ ԋҩ ̕ 

0x0003: ѿҩ ԋҩ ̕ 

ŀ 

0xFFFF: 16ҩ ̕ 

16Ľd0 

[3:1]  RW RSV 3Ľd0 

[0]  

RW └ ᶏ  

1̔ ᶏ ̕ 

0̔ ῏ ̕ 

1Ľb0 
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27.3.2 └  

 218  

ᵝ  ᵬ  ᵝṿ 

[ 22:8]  RO Touch Senor 1 ṿ 14Ľd0 

[ 7]  RO RSV 1Ľb0 

[ 6:0 ]  RW Touch Senor 1 ṿ 7Ľd50 

 

27.3.3 Ҭ └  

 219 Ҭ └  

ᵝ  ᵬ  ᵝṿ 

[ 31:16]  

RW I NT_EN 

bit  ҹ 1 IO ᴪ֟ Ҭ ̕ 

bit  ҹ 1 IO Ҍᴪ֟ Ҭ ̕ 

 

16Ľd0 

[15:0]  

RW PAD_STATUS/INT_SOURCE 

bit ҹ 1 PAD ̕ 

bit ҹ 0 PAD ̕ 

Ώ 1 0 

16ļd0 

 

28 LCD Driver 

28.1 ⱳ  

LCD Driver ⱳ Ҋ̔ 

Â 8 COM X32 SEG COM/SEG LCD ̕ 

Â Static ̆1/2̆1/3̆1/4 ̆1/5̆1/6 ̆1/7̆1/8 duty ┘ ̕ 

Â Static ̆1/2, 1/3 ̆1/4 bias Ẓ Ȃ 

Â LCD┘ ꜚץ ̕ 

28.2 ⱳ ᶏ  

LCD ҹ COM/SEG LCD Ȃ 8COMx32SEGȂ 0x0[2:0]  

COM ̆STATIC 1ҩ COM ̆1/2 duty 2ҩ COM ̆1/4duty 4ҩ COM ̆

ץ Ȃ  

 

0x04[11:0]  ᶫ LCD ┘ Ȃ ץ ┘

frame_cnt ṿץḠ LCD ᵬȂΐᵣ Ὲ ҹ 

frame_cnt=̂clk_rtc/frm_fre q̃/com_numȂ 

clk_rtc  ҹ RTC Ḥ ̆ ҹ 32.768KHz̕  

frm_freq: ┘  
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com_num:COM ̕ 

̆frame_cnt ṿҌҹ ṿ ԓ῀ ṿ ῀ ҬȂ  

 

LCD №ҹ №ҍ №ңҩ Ȃ 0x0[9]ҹ № ῏̆ 0x0[8]ҹ

№ ῏Ȃ 0x0[12] ץ  LCD ꜚ ⱬȂ 0x0[7:6] ץ

LCD Ẓ Ẓ ṿȂ 0x0[5:3]↕ ץ LCD ₮

Ȃ 0x8[31:0 ] Ҭ ѿᵝ LCD Ҭҍ COM0 ֜ 32 SEG ֜

Ȃ ҹ ף1 ֜ ᶫẒ ̆ ̆ ҹ ף0 ֜ Ȃ

0xC[31:0 ] Ҭ ѿᵝ LCD Ҭҍ COM1 ֜ 32 SEG ֜ Ȃ

0x0c 0x24№≢ף COM2 COM7 ҍ SEG ֜ Ȃ 

 

LCD ᶏ Ҋ̔ 

 ̧ 0x0̆ 0x0[9] , ᶏ LCD №̆ ꜚ ꜚ ̆Ẓ ̆

₮ ץ̆ duty  selection Ȃ 

 ̧ 0x4̆ LCD┘ ̕ 

 ̧ ̆ 0x8 0x24̆ COMҍ SEG ֜ ҍ

̕ 

 ̧ 0x28̆ ᶏ IO ̕ 

 ̧ 0x0[8] , LCD ᵬ̆ ┘ ̆Ẓ

₮ ̆ ꜚ LCD ̕ 

 ̧ ̆ ḱ 0x8 0x24 Ȃ  
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28.3 ↓ ̔ 

 220 LCD └ ↓  

Ẓ   Ώ  ṿ 

0X0000_0000 └  LCD_CR LCD └  0X0000_0200 

0X0000_0004  Frame_CNT LCD ᵬ  0X0000_0000 

0x0000_0008~ 

0x0000_0024 
└  COM0~COM7 

COM0~COM7ҍ SEG֜

└  

0x0000_0000 

0x0000_0028 COM  LCD_IO_EN_COM LCD COM ᶏ  0x0000_0000 

0x0000_002C SEG  LCD_IO_EN_SEG LCD SEG ᶏ  0x0000_0000 

 

28.3.1 LCD └  

 221 LCD └  

ᵝ  ᵬ  ᵝṿ 

[ 12]  RW HD̔ LCD ₮ ꜚⱬ └ 

0:  ᵞ ꜚ 

1̔ ꜚ 

1Ľd0 

[ 11: 10]  RW RSV 2Ľd0 

[ 9]  RW LCD PDḤ ̆Ҍᶏ LCD Disable ᵝ̔ 

0: LCD  

1: ῏ LCD  

1Ľd1 

[ 8]  RW lcd_en ᵬᶏ ̔ 

0: Disable  

1: Enable  

1Ľd0 

[ 7̔6]  

RW bias ῤ ᶫẒ :  

00: Bias 1/4  

01: Bias 1/2  

10: Bias 1/3  

11: static  

2Ľd0 

[ 7̔6]  

RW bias ῤ ᶫẒ :  

00: Bias 1/4  

01: Bias 1/2  

10: Bias 1/3  

11: static  

2Ľd0 

[ 7̔6]  

RW bias ῤ ᶫẒ :  

00: Bias 1/4  

01: Bias 1/2  

10: Bias 1/3  

11: static  

2Ľd0 

[ 5̔3]  

RW vlcd_cc̔ ₮ᶫ :  

000 : 2.7V  

001 : 2.9V  

3Ľd0 
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010 : 3.1V  

011 : 3.3V  

100 : res  

101 : res  

110 : res  

111 : Res.  

[ 2̔0]  

RW Duty Selection:  

000 ̔Static  

001 ̔1/2 duty  

010 ̔1/3 duty  

011 ̔1/4 duty  

100 ̔1/5 duty  

101 ̔1/6 duty  

110 ̔1/7 duty  

111 ̔1/8 duty  

3ļd0 

 

28.3.2 LCD  

 222 LCD  

ᵝ  ᵬ  ᵝṿ 

[ 10̔ 0]  RW LCD ᵬ ̆ frame_cnt ṿץḠ

LCD ᵬ̔ 

frame_cnt=̂clk_rtc/frm_freq ̃/com_numȂ 

ῒҬ̆ 

clk_rtc ̔rtc  

frm_freq:  

com_num:COM  

frame_cnt ṿ ԓ῀ 

11Ľd0 

 

28.3.3 LCD COM0  

 223 LCD COM0  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM0 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM0 ֜ └Ȃ 

32Ľd0 

 

28.3.4 LCD COM1  

 224 LCD COM1  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM1 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

32Ľd0 
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ҍ COM1 ֜ └Ȃ 

 

28.3.5 LCD COM2  

 225 LCD COM2  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM2 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM2 ֜ └Ȃ 

32Ľd0 

 

28.3.6 LCD COM3  

 226 LCD COM3  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM3 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM3 ֜ └Ȃ 

32Ľd0 

 

28.3.7 LCD COM4  

 227 LCD COM4  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM4 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM4 ֜ └Ȃ 

32Ľd0 

 

28.3.8 LCD COM5  

 228 LCD COM5  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM5 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM5 ֜ └Ȃ 

32Ľd0 

 

28.3.9 LCD COM6  

 229 LCD COM6  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM6 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM6 ֜ └Ȃ 

32Ľd0 
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28.3.10 LCD COM7  

 230 LCD COM7  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW COM0 SEG֜ ҉ └ȂBit  0 SEG0 ҍ COM7 ֜ └Ȃ

ҹ 1 ֜ ̆ ҹ 0 ֜ Ҍ ȂBit  1~31 ᶭ ҹ SEG1~SEG31 

ҍ COM7 ֜ └Ȃ 

32Ľd0 

 

28.3.11 LCD COMᶏ  

 231 LCD COMᶏ  

ᵝ  ᵬ  ᵝṿ 

[ 7̔0]  RW lcd_io_en:  

└ lcd com ῍ 8ҩ io ₮̆bit0  COM0, bit1 COM1,bit2 

COM2, ץ ̕ 

0̔ ₮  

1̔ ₮  

32Ľd0 

 

 

 

 

28.3.12 LCD SEGᶏ  

 232 LCD SEGᶏ  

ᵝ  ᵬ  ᵝṿ 

[ 31̔ 0]  RW lcd_io_en:  

└ lcd SEG ῍ 32ҩ io ₮ b̆it0  SEG0, bit1 SEG1,bit2 

SEG2, ץ ̕ 

0̔ ₮  

1̔ ₮  

32Ľd0 
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29 W801 ῃ  

29.1 ⱳ  

XT804 HPROTḤ ῃ  

 0 1 

HPROT[3] uncacheable cacheable 

HPROT[2] un- security  security  

HPROT[1] User super 

HPROT[0] Code data 

 

W801 ῃ №ҹ sram ῃ └ └Ȃ 

29.1.1 SRAM ῃ └ (SASC) 

ѿ SRAM̆ԋ SRAM FLASH ѿҩ ῃ └ ̆ ҩ SASC └ Ữ

Ҋ ῃ  

 ̧ 8ҩ ῃ  

 ̧ ҩ ῃ ҹ 4ҩ  

 ̧ Security - super ץ └  

 ̧ CPU AHB ҉ ᴪ֟ Ḥ ̂HRESP=1̆̃ ׆

Ȃ 

 ̧ ҉ῒ Һ DMA Ҍᴪ֟ Ȃ 

 

29.1.2 Ḥ IP └ ̂TIPC̃  

APB ҉̆ ԍ ѿ ԋ̆ APB ҉ Ḥᴋ Ȃ

ҹ Ḥ ̂ip _trust_vld=1 ̃̆↕ ҉ securit ŷ HPROT[2]=1 PPROT[2]=1̃

̆ ̆ ↕ Ώ ᴪ Ȃ 
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29.2 ῃ  

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

 

29.3  

 

29.3.1 SASC ↓  

 Ẓ

 

ᵝ   ᵝṿ 

CAR 0x0 

[ 31:16]  Ḡ  --  

[15:14]  sram region7 ̆ region0  2Ľb00 

[13:12]  sram region6 ̆ region0  2Ľb00 

[11:10]  sram region5 ̆ region0  2Ľb00 

[9:8]  sram region4 ̆ region0  2Ľb00 

[7:6]  sram region3 ̆ region0  2Ľb00 

[5:4]  sram region2 ̆ region0  2Ľb00 
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[3:2]  sram region1 ̆ region0  2Ľb00 

[1 : 0]  sram region0  

00: un- security - user 

01: un - security - super 

10: security - user 

11: security - super 

2Ľb00 

CR 0x4 

31:8 Ḡ  - -  

7 region7 └ ̆ region0   

6 region 6 └ ̆ region0   

5 region 5 └ ̆ region0   

4 region 4 └ ̆ region0   

3 region 3 └ ̆ region0   

2 region 2 └ ̆ region0   

1 region 1 └ ̆ region0   

0 region 0 └  

0̔   1̔  

 

AP0 0x8 

[ 31:16]  Ḡ   

[15:14]  region7 AP ̆ ԍ un- security -

user 

 

[13:12]  region6 AP ̆ ԍ un- security -

user 

 

[11:10]  region5 AP ̆ ԍ un- security -

user 

 

[9:8]  region4 AP ̆ ԍ un- security -

user 

 

[7:6]  region3 AP ̆ ԍ un- security -

user 

 

[5:4]  region2 AP ̆ ԍ un- security -

user 

 

[3:2]  region1 AP ̆ ԍ un- security -

user 

 

[1 : 0]  region0 AP ̆ ԍ un- security -

user 

00̔R/W   01:RO  10:WO  11:  No 

Access 

 

CD0 0xC [ 31:16]  Ḡ   
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[15:14]  region7 CD ̆ ԍ un- security -

user 

 

[13:12]  region6 CD ̆ ԍ un- security -

user 

 

[11:10]  region5 CD ̆ ԍ un- security -

user 

 

[9:8]  region4 CD ̆ ԍ un- security -

user 

 

[7:6]  region3 CD ̆ ԍ un- security -

user 

 

[5:4]  region2 CD ̆ ԍ un- security -

user 

 

[3:2]  region1 CD ̆ ԍ un- security -

user 

 

[1 : 0]  region0 CD ̆ ԍ un- security -

user 

00: Date Access , Opcode Feche 

01: Data Access  

10:  Opcode Feche 

11:  Data, Opcode all deny  

 

AP1 0x10 

[ 31:16]  Ḡ   

[15:14]  region7 AP ̆ ԍ un- security -

super 

 

[13:12]  region6 AP ̆ ԍ un- security -

super 

 

[11:10]  region5 AP ̆ ԍ un- security -

super 

 

[9:8]  region4 AP ̆ ԍ un- security -

super 

 

[7:6]  region3 AP ̆ ԍ un- security -

super 

 

[5:4]  region2 AP ̆ ԍ un- security -

super 

 

[3:2]  region1 AP ̆ ԍ un- security -

super 

 

[1 : 0]  region0 AP ̆ ԍ un- security -  
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super 

00̔R/W   01:RO  10:WO  11:  No 

Access 

CD1 0x14 

[ 31:16]  Ḡ   

[15:14]  region7 CD ̆ ԍ un- security -

super 

 

[13:12]  region6 CD ̆ ԍ un- security -

super 

 

[11:10]  region5 CD ̆ ԍ un- security -

super 

 

[9:8]  region4 CD ̆ ԍ un- security -

super 

 

[7:6]  region3 CD ̆ ԍ un- security -

super 

 

[5:4]  region2 CD ̆ ԍ un- security -

super 

 

[3:2]  region1 CD ̆ ԍ un- security -

super 

 

[1 : 0]  region0 CD ̆ ԍ un- security -

super 

00: Date Access , Opcode Feche 

01: Data Access  

10:  Opcode Feche 

11:  Data, Opcode all deny  

 

AP2 0x18 

[ 31:16]  Ḡ   

[15:14]  region7 AP ̆ ԍ security - user  

[13:12]  region6 AP ̆ ԍ security - user  

[11:10]  region5 AP ̆ ԍ security - user  

[9:8]  region4 AP ̆ ԍ security - user  

[7:6]  region3 AP ̆ ԍ security - user  

[5:4]  region2 AP ̆ ԍ security - user  

[3:2]  region1 AP ̆ ԍ security - user  

[1 : 0]  region0 AP ̆ ԍ security - user 

00̔R/W   01:RO  10:WO  11:  No 

Access 

 

CD2 0x1C [ 31:16]  Ḡ   
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[15:14]  region7 CD ̆ ԍ security - user  

[13:12]  region6 CD ̆ ԍ security - user  

[11:10]  region5 CD ̆ ԍ security - user  

[9:8]  region4 CD ̆ ԍ security - user  

[7:6]  region3 CD ̆ ԍ security - user  

[5:4]  region2 CD ̆ ԍ security - user  

[3:2]  region1 CD ̆ ԍ security - user  

[1 : 0]  region0 CD ̆ ԍ security - user 

00: Date Access , Opcode Feche 

01: Data Access  

10:  Opcode Feche 

11:  Data, Opcode all deny  

 

REGION0 0x20 

31:n+1 Ḡ  0 

n:8 BAddr0̆region 0 ̆nҍ sram

῏̆ 

sram=32kB̆ n=20 

sram=64kB, n=21 

 

7:5 Ḡ  3Ľb000 

4:0  RSizĕ region0 size  

00101:  4B 

00110: 8B 

ŀŀ 

10001: 16KB 

10010:  32KB 

ŀŀ 

 

REGION1 0x24 

31:n+1 Ḡ  0 

n:8 Baddr1̆region 1   

7:5 Ḡ  3Ľb000 

4:0  region1 size   

REGION2 0x28 

31:n+1 Ḡ  0 

n:8 region 2   

7:5 Ḡ  3Ľb000 

4:0  region 2 size   

REGION3 0x2C 
31:n+1 Ḡ  0 

n:8 region 3   
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7:5 Ḡ  3Ľb000 

4:0  region 3 size   

REGION4 0x30 

31:n+1 Ḡ  0 

n:8 region 4   

7:5 Ḡ  3Ľb000 

4:0  region4 size   

REGION5 0x34 

31:n+1 Ḡ  0 

n:8 region 5   

7:5 Ḡ  3Ľb000 

4:0  region 5 size   

REGION6 0x38 

31:n+1 Ḡ  0 

n:8 region 6   

7:5 Ḡ  3Ľb000 

4:0  region 6 size   

REGION7 0x3C 

31:n+1 Ḡ  0 

n:8 region 7   

7:5 Ḡ  3Ľb000 

4:0  region 7 size   

 

 

 

 

 

 

29.3.2 TIPC  

 

 Ẓ

 

ᵝ   ᵝṿ 

ip _trust_vld0  0x0 

31:18  0 

17 BT modem Ḥ  

1̔ Ḥ  0̔Ҍ Ḥ 

0 

16 I2S Ḥ  0 

15 PWM Ḥ  0 

14 LCD driver Ḥ  0 

13 RF controller Ḥ  0 
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12 timer Ḥ  0 

11 watch dog Ḥ  0 

10 PORTB Ḥ  0 

9 PORTA Ḥ  0 

8 UART5 Ḥ  0 

7 UART4 Ḥ  0 

6 UART3 Ḥ  0 

5 UART2 Ḥ  0 

4 UART1 Ḥ  0 

3 UART0 Ḥ  0 

2 SPI MASTER Ḥ  0 

1 SAR ADC Ḥ  0 

0 I2C Ḥ  0 

ip_trust_vld1  0x4 

31:18  0 

17 RF BIST Ḥ  

1̔ Ḥ   0̔Ҍ Ḥ 

0 

16 SDIO Wrapper Ḥ  0 

15 SPI_HS Ḥ  0 

14 SDIO Ḥ  0 

13  0 

12 SEC Ḥ  0 

11 MAC Ḥ  0 

10 BBP Ḥ  0 

9 MMU Ḥ  0 

8 ᵝ └ Ḥ  0 

7 PMU Ḥ  0 

6 BT Ḥ  0 

5 GPSECḤ  0 

4 DMA Ḥ  0 

3 RSA Ḥ  0 

2 PSRAM└ Ḥ  0 

1 FLASH └ Ḥ  0 

0 SDIO HOST Ḥ  0 
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29.4 ᶏ  

29.4.1 ῤ ῃ ̂SASC̃  

29.4.1.1  

SASC Ҋץ ↕̔ 

 ̧ CAR cpuҹ security - super ΏȂ 

 ̧ cpu ԍ un- security - super ̆ ץ ҹ un- security - user region ῏

ᵝȂ 

 ̧ cpuҹ security - super ̆ ץ Ώ Ȃ 

 ̧ ῒ ’Ҋ Ҍ  

 

ᶛ CAR ҹ16Ľhe4e4̆ region0 region4 ҹ un- security - user̆ cpu

ԍ un- security - super ↕̆ cpu ץ Ώ REGION0 REGION4̆ץ CR[0], CR[4] ,  APx[1:0], 

APx[9:8], CDx[1:0], CDx[9:8] Ȃ 

 

29.4.1.2 Ḡ  

ҩ SASC 8ҩ Ữ Ḡ region̆REGIONx[31:8]Ҭ ҹ

Ữ 25⌠ 2ᵝ̆ ̆Size Ҋ ̔ 

SIZE 

00101: 4B;      

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  

ᶛ ̆ 20000100ᵬҹ region0 ̆ Ӈ region0 ץ ҹ 256B̆ region0

ҹ 128B̆ REGION0 ῀ 0x0000400aȂ 20040000ᵬҹ ̆↕ region

ҹ 64KB̆ ӈѿҩ 64KB region̆↕ ῀ 0x01000013Ȃ 
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29.4.1.3 Ữ  

 

 

҉  

 ̧ security - super ץ sram 

 ̧ un- security - super ץ ҹ un- security -

user region  

 ̧ security - user ╠ AP CD security - user

region  

 ̧ un- security - super ץ ╠ AP CD un-

security - super  region  

 ̧ un- security - user ╠ AP CD un-

security - user region  

 

APx CDx ԍ ҩ region ԍҌ ̆ῒҬ CDx

ᵬ ̆Ӟ ᾛ ȂAPxפ ԍ

ᾛ /Ώ ᵬȂ 

ᶛ CAR[1:0] ҹ 00̆ ғ CR[0]ҹ 1̆ REGION 0ҹ un- security - user̆

ғᶏ Ḡ ̆ ҹ security - super un- security - super̆↕ ץ

REGION 0̕ ҹ Security - user̆↕ᴋᵥ ᴪ ̕

ҹ un- security - user̆AP0[ 1:0] ҹ 01̆ ̆CD0[1:0]ҹ 01̆ ̆↕

REGION 0ᾛ ̆ῒ ᵬ Ȃ 
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AHB ԅҌ Ҍ ̆↕ sasc ᴪ ₮ read deny

write deny Ḥ ׆̆ HRESP Ḥ ̆ CPŬ ↕ᴪ֟

ᴆ Ҭ ̆ ῒ ̆↕ ᴪ Ȃ 

 

29.4.2 Ḥ  

TIPC PROT[2]Ḥ ҹ 1 Ώ῀̆ Ḥҕ Ώ῀ ҩ IP

Ḥ ȂI p_trust_vld ҹ 0̆ Ҍ Ḥ ̆

ץ ̆ ip_trust_vld ᵝ Ӟ̆ ҹ Ḥ ̆

↕ Ḥҕ פ ץ Ȃ 
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30 1. ӈ 

30.1 №  

 

 38 W801 №  

 

 

 



 

256 

30.2 ῏  

 233 ῏  

   ᵝ ⱳ  ⱳ   ҉Ҋ ⱬ ꜚ ⱬ 

1 PB_20 I/O  UART_RX UART0_RX/PWM2/UART1_CTS/I2C_SCL 10MHz UP/DOWN 12mA 

2 PB_19 I/O  UART_TX UART0_TX/PWM1/UART1_RTS/I2C_SDA 10MHz UP/DOWN 12mA 

3 WAKEUP I  WAKEUP ⱳ    DOWN  

4 RESET I  RESET ᵝ   UP  

5 XTAL_OUT O ₮     

6 XTAL_IN I  ῀     

7 AVDD33 P ̆3.3V     

8 ANT I/O       

9 AVDD33 P ̆3.3V     

10 AVDD33 P ̆3.3V     

11 AVDD33_AUX P ̆3.3V     

12 TEST I  ⱳ      

13 BOOTMODE I/O  BOOTMODE I2S_MCLK/LSPI_CS/PWM3/I2S_DO 20MHz UP/DOWN 12mA 

14 PA_1 I/O  JTAG_CK JTAG_CK/I2C_SCL/PWM4/I2S_LRCK/ADC_1 20MHz UP/DOWN 12mA 

15 PA_4 I/O  JTAG_SWO JTAG_SWO/I2C_SDA/PWM5/I2S_BCK/ADC_2 20MHz UP/DOWN 12mA 

16 PA_7 I/O  GPIO, ῀̆  PWM5/LSPI_MOSI/I2S_MCK/I2S_DI/Touch_1 20MHz UP/DOWN 12mA 

17 VDD33IO P IO ̆3.3V     
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18 PB_0 I/O  GPIO, ῀̆  PWM1/LSPI_MISO/UART3_TX/PSRAM_CK/Touch_4 80MHz UP/DOWN 12mA 

19 PB_1 I/O  GPIO, ῀̆  PWM2/LSPI_CK/UART3_RX/PSRAM_CS/Touch_5 80MHz UP/DOWN 12mA 

20 PB_2 I/O  GPIO, ῀̆  PWM3/LSPI_CK/UART2_TX/PSRAM_D0/Touch_6 80MHz UP/DOWN 12mA 

21 PB_3 I/O  GPIO, ῀̆  PWM4/LSPI_MISO/UART2_RX/PSRAM_D1/Touch_7 80MHz UP/DOWN 12mA 

22 PB_4 I/O  GPIO, ῀̆  LSPI_CS/UART2_RTS/UART4_TX/PSRAM_D2/Touch_8 80MHz UP/DOWN 12mA 

23 PB_5 I/O  GPIO, ῀̆  LSPI_MOSI/UART2_CTS/UART4_RX/PSARM_D3/Touch_9 80MHz UP/DOWN 12mA 

24 VDD33IO P IO ̆3.3V     

25 CAP I  ̆1гF   -   

26 PB_6 I/O  GPIŎ ῀̆  UART1_TX/MMC_CLK/HSPI_CK/SDIO_CK/Touch_10 50MHz UP/DOWN 12mA 

27 PB_7 I/O  GPIŎ ῀̆  UART1_RX/MMC_CMD/HSPI_INT/ SDIO_CMD/Touch_11 50MHz UP/DOWN 12mA 

28 PB_8 I/O  GPIŎ ῀̆  2S_BCK/MMC_D0/PWM_BREAK/SDIO_D0/Touch_12 50MHz UP/DOWN 12mA 

29 PB_9 I/O  GPIŎ ῀̆  I2S_LRCK/MMC_D1/HSPI_CS/SDIO_D1/Touch_13 50MHz UP/DOWN 12mA 

30 PB_10 I/O  GPIŎ ῀̆  I2S_DI/MMC_D2/HSPI_DI/SDIO_D2 50MHz UP/DOWN 12mA 

31 VDD33IO P IO ̆3.3V     

32 PB_11 I/O  GPIŎ ῀̆  2S_DO/MMC_D3/HSPI_DO/SDIO_D3 50MHz UP/DOWN 12mA 

33 GND P      



 

258 

 

 

 

֤ ᴋῈ Ḡ ḱ ȁ ֟ ȁ ≠Ȃ

ᴪ Ȃᶏ Ḡ Ḥ Ȃ

Ҍ Ḥ ֲ Ȃ 


	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
	13.3 功能描述
	13.4 寄存器描述
	13.4.1 寄存器列表


	14 SPI控制器
	14.1 功能概述
	14.2 主要特性
	14.3 功能描述
	14.3.1 主从可配
	14.3.2 多种模式支持
	14.3.3 高效的数据传输

	14.4 寄存器描述
	14.4.1  寄存器列表
	14.4.2  通道配置寄存器
	14.4.3  SPI配置寄存器
	14.4.4  时钟配置寄存器
	14.4.5  模式配置寄存器
	14.4.6  中断控制寄存器
	14.4.7  中断状态寄存器
	14.4.8  SPI状态寄存器
	14.4.9  SPI超时寄存器
	14.4.10  数据发送寄存器
	14.4.11 传输模式寄存器
	14.4.12  数据长度寄存器
	14.4.13  数据接收寄存器


	15 I2C控制器
	15.1 功能概述
	15.2 主要特性
	15.3 功能描述
	15.3.1 传输速率选择
	15.3.2 中断及启动停止可控
	15.3.3 快速输出及检测信号

	15.4 寄存器描述
	15.4.1 寄存器列表
	15.4.2 时钟分频寄存器_1
	15.4.3 时钟分频寄存器_2
	15.4.4 控制寄存器
	15.4.5 数据寄存器
	15.4.6 收发控制寄存器
	15.4.7 TXR读出寄存器
	15.4.8 CR读出寄存器


	16 I2S控制器
	16.1 功能概述
	16.2 主要特性
	16.3 功能描述
	16.3.1 多种模式支持
	16.3.2 零交叉检测
	16.3.3 高效的数据传输

	16.4  I2S/PCM时序图
	16.5  FIFO存储结构图
	16.6  I2S 模块工作时钟配置
	16.7  其他功能说明：
	16.7.1 过零检测：
	16.7.2 静音功能
	16.7.3 中断
	16.7.4 FIFO状态查询

	16.8  数据传输流程
	16.8.1 主端发送音频数据
	16.8.2 从端接收音频数据
	16.8.3 主端接收音频数据
	16.8.4 从端发送音频数据
	16.8.5 全双工模式

	16.9 寄存器描述
	16.9.1 寄存器列表
	16.9.2 控制寄存器
	16.9.3 中断屏蔽寄存器
	16.9.4 中断标志寄存器
	16.9.5 状态寄存器
	16.9.6 数据发送寄存器
	16.9.7 数据接收寄存器


	17 UART模块
	17.1 功能概述
	17.2 主要特性
	17.3 功能描述
	17.3.1 UART波特率
	17.3.2 UART数据格式
	17.3.3 UART硬件流控
	17.3.4 UART DMA传输
	17.3.5 UART中断

	17.4 寄存器描述
	17.4.1 寄存器列表
	17.4.2 数据流控制寄存器
	17.4.3 自动硬件流控寄存器
	17.4.4 DMA设置寄存器
	17.4.5 FIFO控制寄存器
	17.4.6 波特率控制寄存器
	17.4.7 中断屏蔽寄存器
	17.4.8 中断状态寄存器
	17.4.9 FIFO状态寄存器
	17.4.10 TX起始地址寄存器
	17.4.11 RX起始地址寄存器


	18 UART&7816模块
	18.1 功能概述
	18.2 主要特性
	18.3 UART功能描述
	18.4 7816功能描述
	18.4.1 7816简介
	18.4.2 7816接口
	18.4.3 7816配置
	18.4.4 7816时钟配置
	18.4.5 7816速率设置
	18.4.6 7816上电复位
	18.4.7 7816热复位
	18.4.8 7816 失活过程
	18.4.9 7816数据传输
	18.4.10 UART&7816 DMA传输
	18.4.11 UART&7816中断

	18.5 寄存器描述
	18.5.1 寄存器列表
	18.5.2 数据流控制寄存器
	18.5.3 自动硬件流控寄存器
	18.5.4 DMA设置寄存器
	18.5.5 FIFO控制寄存器
	18.5.6 波特率控制寄存器
	18.5.7 中断屏蔽寄存器
	18.5.8 中断状态寄存器
	18.5.9 FIFO状态寄存器
	18.5.10  TX起始地址寄存器
	18.5.11  RX起始地址寄存器
	18.5.12  7816保护时间寄存器
	18.5.13  7816超时时间寄存器


	19 Timer模块
	19.1 功能概述
	19.2 主要特性
	19.3 功能描述
	19.3.1 定时功能
	19.3.2 延时功能

	19.4 寄存器描述
	19.4.1 寄存器列表
	19.4.2 标准us配置寄存器
	19.4.3 定时器控制寄存器
	19.4.4 定时器1定时值配置寄存器
	19.4.5 定时器2定时值配置寄存器
	19.4.6 定时器3定时值配置寄存器
	19.4.7 定时器4定时值配置寄存器
	19.4.8 定时器5定时值配置寄存器
	19.4.9 定时器6定时值配置寄存器
	19.4.10  定时器1当前计数值寄存器
	19.4.11  定时器2当前计数值寄存器
	19.4.12  定时器3当前计数值寄存器
	19.4.13  定时器4当前计数值寄存器
	19.4.14  定时器5当前计数值寄存器
	19.4.15  定时器6当前计数值寄存器


	20 电源管理模块
	20.1 功能概述
	20.2 主要特性
	20.3 功能描述
	20.3.1 全芯片电源控制
	20.3.2 低功耗模式
	20.3.3 唤醒模式
	20.3.4 Timer0定时器
	20.3.5 实时时钟功能
	20.3.6 32K时钟源切换与校准

	20.4 寄存器描述
	20.4.1 寄存器列表
	20.4.2 PMU控制寄存器
	20.4.3 PMU定时器0
	20.4.4 PMU中断源寄存器


	21 实时时钟模块
	21.1 功能概述
	21.2 主要特性
	21.3 功能描述
	21.3.1 计时功能
	21.3.2 定时功能

	21.4 寄存器描述
	21.4.1 寄存器列表
	21.4.2 RTC配置寄存器1
	21.4.3 RTC配置寄存器2


	22 看门狗模块
	22.1 功能概述
	22.2 主要特性
	22.3 功能描述
	22.3.1 定时功能
	22.3.2 复位功能

	22.4 寄存器描述
	22.4.1 寄存器列表
	22.4.2 WDG定时值加载寄存器
	22.4.3 WDG当前值寄存器
	22.4.4 WDG控制寄存器
	22.4.5 WDG中断清除寄存器
	22.4.6 WDG中断源寄存器
	22.4.7 WDG中断状态寄存器


	23 PWM控制器
	23.1 功能概述
	23.2 主要特性
	23.3 功能描述
	23.3.1  输入信号捕获
	23.3.2  DMA传输捕获数
	23.3.3  支持单次和自动装载模式
	23.3.4  多种输出模式

	23.4 寄存器描述
	23.4.1 PWM寄存器列表
	23.4.2 时钟分频寄存器_01
	23.4.3 时钟分频寄存器_23
	23.4.4 控制寄存器
	23.4.5 周期寄存器
	23.4.6 周期数寄存器
	23.4.7 比较寄存器
	23.4.8 死区控制寄存器
	23.4.9 中断控制寄存器
	23.4.10  中断状态寄存器
	23.4.11  通道0捕获寄存器
	23.4.12  制动控制寄存器
	23.4.13  时钟分频寄存器_4
	23.4.14  通道4控制寄存器_1
	23.4.15  通道4捕获寄存器
	23.4.16  通道4控制寄存器_2


	24 QFLASH控制器
	24.1 功能概述
	24.2 主要特性
	24.3 功能描述
	24.3.1 总线访问
	24.3.2 寄存器访问
	24.3.3 命令的配置和启动
	24.3.3.1 通信模式的及配置
	24.3.3.2 数据缓存
	24.3.3.3 读操作
	24.3.3.4 写操作


	24.4 寄存器描述
	24.4.1 寄存器列表
	24.4.2 命令信息寄存器
	24.4.3 命令启动寄存器

	24.5 QFLASH的常用指令

	25 PSRAM接口控制器
	25.1 功能概述
	25.2 主要特性
	25.3 功能描述
	25.3.1 引脚说明
	25.3.2 访问模式设置
	25.3.3 PSRAM初始化
	25.3.4 PSRAM的访问方法
	25.3.5 BURST功能

	25.4  寄存器描述
	25.4.1 寄存器列表
	25.4.2 命令信息寄存器
	25.4.3 超时控制寄存器


	26 ADC
	26.1 ADC功能概述
	26.2 ADC主要特性
	26.3 ADC功能描述
	26.3.1 模块基本结构
	26.3.2 通道选择
	26.3.3 数据比较
	26.3.4 PGA增益调整说明
	26.3.5 单端模式VCMIN调整说明
	26.3.6 Bypass模式
	26.3.7 SDADC输出码补充说明
	26.3.8 输入信号电压范围

	26.4 典型使用情况的寄存器配置
	26.4.1 Offset测量
	26.4.2 差分输入模式
	26.4.3 单端输入模式
	26.4.4 温度检测模式
	26.4.5 电压检测模式

	26.5 ADC寄存器描述
	26.5.1 寄存器列表
	26.5.2 ADC结果寄存器
	26.5.3 ADC模拟配置寄存器
	26.5.4 PGA配置寄存器
	26.5.5 TEMP配置寄存器
	26.5.6 ADC功能配置寄存器
	26.5.7 ADC中断状态寄存器
	26.5.8 比较阈值寄存器


	27 Touch Sensor
	27.1 模块功能概述
	27.2 功能使用说明
	27.2.1 基本工作流程

	27.3 寄存器列表：
	27.3.1 Touch Sensor控制寄存器
	27.3.2 触摸按键单路控制寄存器
	27.3.3 中断控制寄存器


	28 LCD Driver
	28.1 模块功能概述
	28.2 功能使用说明
	28.3 寄存器列表：
	28.3.1 LCD控制寄存器
	28.3.2 LCD帧频率设置寄存器
	28.3.3 LCD COM0显示设置寄存器
	28.3.4 LCD COM1显示设置寄存器
	28.3.5 LCD COM2显示设置寄存器
	28.3.6 LCD COM3显示设置寄存器
	28.3.7 LCD COM4显示设置寄存器
	28.3.8 LCD COM5显示设置寄存器
	28.3.9 LCD COM6显示设置寄存器
	28.3.10  LCD COM7显示设置寄存器
	28.3.11  LCD COM使能寄存器
	28.3.12  LCD SEG使能寄存器


	29 W801安全架构设计
	29.1 功能概述
	29.1.1 SRAM安全访问控制器(SASC)
	29.1.2 可信IP控制器（TIPC）

	29.2 安全架构框图
	29.3 寄存器说明
	29.3.1 SASC寄存器列表
	29.3.2 TIPC寄存器

	29.4 使用说明
	29.4.1 内存安全访问（SASC）
	29.4.1.1 寄存器的访问权限
	29.4.1.2 保护区间地址的设置
	29.4.1.3 存储器的访问权限

	29.4.2 外设的可信访问


	30 附录1. 芯片引脚定义
	30.1 芯片引脚分布
	30.2 芯片引脚复用关系

	声明

