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1.1  LED  

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main (void) 

6 { 

7     while(1) { 

8         aw_led_toggle(0);              // LED0  

9         aw_mdelay(500);                // 500ms 

10     } 

11 } 

SDK  
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2.1  M7 (M1052-W16F128AWI-T M105x-EV-Board  

2.1.2  

� CPU NXP RT105x  

� 528MHz  

� 16MB SDRAM  

� 128MB NandFlash 8MB SPI Flash  

� PMU  

� AWorks  

�  

�  
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� 1 10M/100M  

� 1 SD Card  

� 1 USB2.0 Host 1 USB2.0 OTG  

� Wi-Fi zigbee LoRa RFID  

� 7  

� 2 CAN  

� 1 I²C 1 SPI  

� JTAG  

� 6 PCB  

� 30mm 48mm  

� +5V 2%  

2.1.3  

M105x i.MX RT105x SDRAM NandFlash SPI Flash
Wi-Fi / zigbee / LoRa / RFID 30mm 48mm

M1052 2.2  
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zigbee -- --  -- -- 

LoRa -- -- --  -- 

RFID -- -- -- --  
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I²C 1  

SPI 1  -- 1  -- -- 

CAN-bus 2  

USB 2  

 1  

SD  2  1  2  2  2  

LCD 1  

3
M1052 16F128AWI-T “-?” -



AWorks C  

16 

-W Wi-Fi -Z zigbee -L LoRa -M RFID 5
M1052-16F128AWI-T M1052-W16F128AWI-T 

M1052-Z16F128AWI-T M1052-L16F128AWI-T M1052-M16F128AWI-T  

2.1.5 I/O  

M105x I/O

SDK

2.3

J1 A1 ~ A60 J2 B1 ~ B80

J1 J2

2.2 2.3  

2.2  M105x (J1) 

    
 

/  
 

A1 5V_SYS 5V  5V -- -- 

A2 GND GND  0V -- -- 

A3 5V_SYS 5V  5V -- -- 

A4 VDD_SNVS_BAT 3.0V RTC  3.0V -- M9 

A5 SEMC_ADDR0 SEMC  3.3V /  C2 

A6 SEMC_ADDR1 SEMC  3.3V /  G1 

A7 SEMC_ADDR2 SEMC  3.3V /  G3 

A8 SEMC_ADDR3 SEMC   3.3V /  H1 

A9 SEMC_ADDR4 SEMC  3.3V /  A6 

A10 SEMC_ADDR5 SEMC  3.3V /  B6 

A11 SEMC_ADDR6 SEMC  3.3V /  B1 

A12 SEMC_ADDR7 SEMC  3.3V /  A5 

A13 SEMC_ADDR8 SEMC  3.3V /  A4 

A14 SEMC_ADDR9 SEMC  3.3V /  B2 

A15 SEMC_ADDR10 SEMC  3.3V /  G2 

A16 SEMC_ADDR11 SEMC  3.3V /  B4 

A17 SEMC_ADDR12 SEMC  3.3V /  A3 

A18 NC NC NC -- -- -- 

A19 SEMC_CSX0 SEMC NandFlash  3.3V  C7 

A20 SEMC_RDY SEMC NandFlash  3.3V  A7 

A21 GND GND  0V -- -- 

 

2.3  M105x  
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/  
 

A22 GND GND  0V -- -- 

A23 SEMC_DATA15 SEMC  3.3V /  E4 

A24 SEMC_DATA14 SEMC  3.3V /  C3 

A25 SEMC_DATA13 SEMC  3.3V /  E5 

A26 SEMC_DATA12 SEMC  3.3V /  D4 

A27 SEMC_DATA11 SEMC  3.3V /  C4 

A28 SEMC_DATA10 SEMC  3.3V /  D5 

A29 SEMC_DATA9 SEMC  3.3V /  C5 

A30 SEMC_DATA8 SEMC  3.3V /  C6 

A31 SEMC_DATA7 SEMC  3.3V /  H4 

A32 SEMC_DATA6 SEMC  3.3V /  H5 

A33 SEMC_DATA5 SEMC  3.3V /  G5 

A34 SEMC_DATA4 SEMC  3.3V /  F2 

A35 SEMC_DATA3 SEMC  3.3V /  G4 

A36 SEMC_DATA2 SEMC  3.3V /  F4 

A37 SEMC_DATA1 SEMC  3.3V /  F3 

A38 SEMC_DATA0 SEMC  3.3V /  E3 

A39 GND GND  0V -- -- 

A40 WDO_EN WDO  3.3V  -- 

A41 FLEXSPI_A_SS0_B SPI SPI Flash  3.3V  L3 

A42 WAKEUP GPIO  3.3V  L6 

A43 FLEXSPI_A_SCLK SPI SPI Flash  3.3V  L4 

A44 GND GND  0V -- -- 

A45 FLEXSPI_A_DATA0 SPI SPI Flash  3.3V /  P3 

A46 USDHC1_DATA3 SDIO SDIO1  3.3V /  J2 

A47 FLEXSPI_A_DATA1 SPI SPI Flash  3.3V /  N4 

A48 USDHC1_DATA2 SDIO SDIO1  3.3V /  H2 

A49 FLEXSPI_A_DATA2 SPI SPI Flash  3.3V /  P4 

A50 USDHC1_DATA1 SDIO SDIO1  3.3V /  K1 

A51 FLEXSPI_A_DATA3 SPI SPI Flash  3.3V /  P5 

A52 USDHC1_DATA0 SDIO SDIO1  3.3V /  J1 

A53 ONOFF ONOFF  3.3V  M6 

A54 USDHC1_CLK SDIO SDIO1  3.3V  J3 

A55 nRST_IN RESET  3.3V   

A56 USDHC1_CMD SDIO SDIO1  3.3V  J4 

A57 SRC_BOOT_MODE0 BOOT  3.3V  F11 

A58 CCM_CLK1_P NC  3.3V /  N13 

A59 SRC_BOOT_MODE1 BOOT  3.3V  G14 

A60 CCM_CLK1_N NC  3.3V /  P13 
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2.3  M105x (J2) 

    
 

/  
 

B1 LCD_ENABLE LCD LCD  3.3V  E7 

B2 LCD_CLK LCD LCD  3.3V  D7 

B3 LCD_HSYNC LCD LCD  3.3V  E8 

B4 LCD_VSYNC LCD LCD  3.3V  D8 

B5 LCD_DATA0 LCD LCD  3.3V  C8 

B6 LCD_DATA1 LCD LCD  3.3V  B8 

B7 LCD_DATA2 LCD LCD  3.3V  A8 

B8 LCD_DATA3 LCD LCD  3.3V  A9 

B9 LCD_DATA4 LCD LCD  3.3V  B9 

B10 LCD_DATA5 LCD LCD  3.3V  C9 

B11 LCD_DATA6 LCD LCD  3.3V  D9 

B12 LCD_DATA7 LCD LCD  3.3V  A10 

B13 LCD_DATA8 LCD LCD  3.3V  C10 

B14 LCD_DATA9 LCD LCD  3.3V  D10 

B15 LCD_DATA10 LCD LCD  3.3V  E10 

B16 LCD_DATA11 LCD LCD  3.3V  E11 

B17 LCD_DATA12 LCD LCD  3.3V  A11 

B18 LCD_DATA13 LCD LCD  3.3V  B11 

B19 LCD_DATA14 LCD LCD  3.3V  C11 

B20 LCD_DATA15 LCD LCD  3.3V  D11 

B21 GND GND  0V -- -- 

B22 GND GND  0V -- -- 

B23 ENET_RX_DATA0 ENET  3.3V  E12 

B24 ENET_RX_DATA1 ENET  3.3V  D12 

B25 ENET_RX_EN ENET  3.3V  C12 

B26 ENET_TX_DATA0 ENET  3.3V  B12 

B27 ENET_TX_DATA1 ENET  3.3V  A12 

B28 ENET_TX_EN ENET  3.3V  A13 

B29 ENET_TX_CLK ENET  3.3V  B13 

B30 ENET_RX_ER ENET  3.3V  C13 

B31 ENET_MDC ENET  3.3V  C14 

B32 ENET_MDIO ENET  3.3V /  B14 

B33 JTAG_TMS JTAG JTAG  3.3V  E14 

B34 LPI2C1_SCL I2C I2C1  3.3V  J11 

B35 JTAG_TCK JTAG JTAG  3.3V  F12 

B36 LPI2C1_SDA I2C I2C1  3.3V /  K11 

B37 JTAG_TDI JTAG JTAG  3.3V  F14 

B38 LPUART2_RX UART UART2  3.3V  M12 

B39 JTAG_TRSTB JTAG JTAG  3.3V  G10 
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/  
 

B40 LPUART2_TX UART UART2  3.3V  L11 

B41 JTAG_TDO JTAG JTAG  3.3V  G13 

B42 LPUART2_RTS_B UART UART2  3.3V  K11 

B43 JTAG_MOD JTAG JTAG  3.3V  F13 

B44 LPUART2_CTS_B UART UART2  3.3V  J11 

B45 LPUART3_CTS_B UART UART3  3.3V  L12 

B46 LPUART3_RTS_B UART UART3  3.3V  K12 

B47 LPUART3_RX UART UART3  3.3V  K10 

B48 LPUART3_TX UART UART3  3.3V  J12 

B49 LPUART5_RX UART UART5  3.3V  D14 

B50 LPUART5_TX UART UART5  3.3V  D13 

B51 LPUART6_RX UART UART6  3.3V  G11 

B52 LPUART6_TX UART UART6  3.3V  M11 

B53 LPUART8_RX UART UART8  3.3V  J13 

B54 LPUART8_TX UART UART8  3.3V  L13 

B55 FLEXCAN1_TX CAN CAN1  3.3V  H13 

B56 FLEXCAN1_RX CAN CAN1  3.3V  M13 

B57 FLEXCAN2_TX CAN CAN2  3.3V  H14 

B58 FLEXCAN2_RX CAN CAN2  3.3V  L10 

B59 GND GND  0V -- -- 

B60 GND GND  0V -- -- 

B61 LPSPI3_SDO SPI SPI3  3.3V  G12 

B62 USDHC2_CMD SDIO SDIO2  3.3V  N3 

B63 LPSPI3_PCS0 SPI SPI3  3.3V  H12 

B64 USDHC2_CLK SDIO SDIO2  3.3V  P2 

B65 LPSPI3_SCK SPI SPI3  3.3V  J14 

B66 USDHC2_DATA0 SDIO SDIO2  3.3V /  M4 

B67 LPSPI3_SDI SPI SPI3  3.3V  H11 

B68 USDHC2_DATA1 SDIO SDIO  3.3V /  M3 

B69 LPI2C1_SDAS I2C I2C1  3.3V /  H10 

B70 USDHC2_DATA2 SDIO SDIO2  3.3V /  M5 

B71 USB_OTG1_CHD_B USB USB1  3.3V  N12 

B72 USDHC2_DATA3 SDIO SDIO2  3.3V /  L5 

B73 5V_USB_OTG1 USB USB1 VBUS  5V  N6 

B74 5V_USB_OTG2 USB USB2 VBUS  5V  P6 

B75 USB_OTG1_DP USB USB1 + 5V /  L8 

B76 USB_OTG2_DN USB USB2 - 5V /  N7 

B77 USB_OTG1_ID USB USB1 ID  3.3V  H10 

B78 USB_OTG2_DP USB USB2 + 5V /  P7 
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/  
 

B79 GND GND  0V -- -- 

B80 USB_OTG2_ID USB USB2 ID  3.3V  M14 

2.2 AW54101 (M4 ) 

2.2.1  

AW54101 Wi-Fi ZLG NXP LPC54101  
MCU 104KB SRAM 512KB Flash Wi-Fi
ZW6201 1M  4M SPI Flash PCB

UART SPI I2C  

AW54101 AWorks IoT OS

 

AW54101
2.4 a AW54101

2.4 b AW54101  

 

2.4  AW54101  

2.2.2  

� MCU NXP LPC54101  

� 100MHz  

� Cortex-M4  

� SRAM 104KB  

� SPI Flash 1M 4M  

� I²C 2 ( GPIO)  

� SPI 1 ( GPIO)  

� UART 3 ( GPIO)  
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� ADC 12 12 5MSps ADC  

� GPIO 30  

� PWM 2  

� JTAG  

� 3.3V 5%  

� 17dBm  

� -90dBm  

� -30~+85  

� Wi-Fi IEEE802.11b\g\n  

� 4 PCB  

� 18mm 36mm  

2.2.3  

AW54101 MCU Wi-Fi 2.4GHz 18mm
36mm 2.5  

 

2.5  AW54101  

2.2.4  

AW54101 2.4
 

2.4  AW54101  

 AW54101WF1P AW54101WF1E AW54101WF4P AW54101WF4E 

ARM  ARM Cortex-M4 ARM Cortex-M4 ARM Cortex-M4 ARM Cortex-M4 

ARM  100MHz 100MHz 100MHz 100MHz 

Flash 512KB+1M 512KB+1M 512KB+4M 512KB+4M 

Wi-Fi  IEEE 802.11b\g\n IEEE 802.11b\g\n IEEE 802.11b\g\n IEEE 802.11b\g\n 

USB     

SPI 1  1  1  1  

UART 3  3  3  3  
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 AW54101WF1P AW54101WF1E AW54101WF4P AW54101WF4E 

I2C 2  2  2  2  

ADC 2  2  2  2  

PWM 2  2  2  2  

GPIO 6  6  6  6  

     

2.2.5 I/O  

AW54101
I/O

SDK

2.6

2.5  

2.5  AW54101  

     /  

1 VDD 

POWER 

 
3.3V 

-- 

2 VDD  -- 

3 GND  0 V -- 

4 SPI1_MISO 

SPI1 

 3.3V  

5 SPI1_MOSI  3.3V  

6 SPI1_CLK  3.3V  

7 SPI1_SSEL1  3.3V  

8 U0_TXD 
UART0 

0  3.3V  

9 U0_RXD 0  3.3V  

10 U2_TXD 

UART2 

2  3.3V  

11 U2_RXD 2  3.3V  

12 U2_RTS_N IO  3.3V  

13 U2_CTS_N IO  3.3V  

14 SWCLK SWCLK  3.3V  

15 SWDIO SWDIO  3.3V /  

16 nRST nRST MCU  3.3V  

17 NC NC  -- -- 

18 NC NC  -- -- 

19 GPIO1 
GPIO 

IO  3.3V /  

20 GPIO2 IO  3.3V /  

21 GPIO3 GPIO IO  3.3V /  

 

2.6  AW54101  
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     /  

22 ADC0_1 
ADC 

ADC  3.3V  

23 ADC0_0 ADC  3.3V  

24 AGND 
POWER 

 0 V -- 

25 3.3V_AP  3.3V -- 

26 NC NC  -- -- 

27 NC NC  -- -- 

28 I2C2_SDA 
I2C2 

I2C2  3.3V /  

29 I2C2_SCL I2C2  3.3V  

30 I2C0_SDA 
I2C0 

I2C0  3.3V /  

31 I2C0_SCL I2C0  3.3V  

32 GPIO4 GPIO IO  3.3V /  

33 U3_RXD 
URAT3 

3  3.3V  

34 U3_TXD 3  3.3V  

35 PWM0 
PWM PWM  

3.3V  

36 PWM1 3.3V  

37 U1_RXD 
UART1 

1  3.3V  

38 U1_TXD 1  3.3V  

39 GPIO5 GPIO IO  3.3V /  

40 GPIO6 GPIO IO  3.3V /  

41 GND POWER  0 V -- 

42 GND POWER  0 V -- 

43 NC NC  -- -- 

2.3 AW412 (M4 ) 

2.3.1  

AW412 ZLG ST Cortex-M4 STM32F412 256KB
SRAM 1M FLASH Wi-Fi ZW6201

UART SPI I2C
AW54101  

AW412 AWorks IoT OS
SDK  

AW412
2.7 a

AW412 2.7 b AW54101  
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2.7  AW412  

2.3.2  

� MCU STM32F412RGY6  

� 100MHz  

�  Cortex-M4  

� SRAM 256KB  

� Flash 1024KB+1M  

� I²C 2 ( GPIO)  

� SPI 1 ( GPIO)  

� UART 3 ( GPIO)  

� 16  12-bit SAR ADC  

� 1 USB2.0  

� GPIO 30  

� PWM 2  

� JTAG  

� 3.3V 5%  

� 17dBm  

� -90dBm  

� -30~+85  

� Wi-Fi IEEE802.11b\g\n  

� 4 PCB  

� 18mm 36mm  

2.3.3  

AW412 MCU Wi-Fi 2.4GHz 18mm 36mm
2.8  
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2.8  AW412  

2.3.4  

AW412 2.6
 

2.6  AW412  

 AW412WF1P AW412WF1E 

ARM  ARM Cortex-M4 ARM Cortex-M4 

ARM  100MHz 100MHz 

SRAM 256KB 256KB 

Flash 1024KB+1M 1024KB+1M 

Wi-Fi  IEEE 802.11b\g\n IEEE 802.11b\g\n 

USB  1  

SPI 1  1  

UART 3  3  

I2C 2  2  

ADC 2  2  

PWM 2  2  

GPIO 6  6  

   

2.3.5 I/O  

AW412
I/O

SDK

2.9 AW412

2.7  

 

2.9  AW412  
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2.7  AW412  

     /  

1 VDD 

POWER 

 
3.3V 

-- 

2 VDD  -- 

3 GND  0 V -- 

4 SPI1_MISO 

SPI1 

 3.3V  

5 SPI1_MOSI  3.3V  

6 SPI1_CLK  3.3V  

7 SPI1_SSEL1  3.3V  

8 U0_TXD UART0 0  3.3V  

9 U0_RXD UART0 0  3.3V  

10 U2_TXD 

UART2 

2  3.3V  

11 U2_RXD 2  3.3V  

12 U2_RTS_N IO  3.3V  

13 U2_CTS_N IO  3.3V  

14 SWCLK SWCLK  3.3V  

15 SWDIO SWDIO  3.3V /  

16 nRST nRST MCU  3.3V  

17 NC NC  -- -- 

18 NC NC  -- -- 

19 GPIO1 

GPIO 

IO  3.3V /  

20 GPIO2 IO  3.3V /  

21 GPIO3 IO  3.3V /  

22 ADC0_1 
ADC 

ADC  3.3V  

23 ADC0_0 ADC  3.3V  

24 AGND 
POWER 

 0 V -- 

25 3.3V_AP  3.3V -- 

26 NC NC  -- -- 

27 NC NC  -- -- 

28 I2C2_SDA 
I2C2 

I2C2  3.3V /  

29 I2C2_SCL I2C2  3.3V  

30 I2C0_SDA 
I2C0 

I2C0  3.3V /  

31 I2C0_SCL I2C0  3.3V  

32 GPIO4 GPIO IO  3.3V /  

33 U3_RXD 
URAT3 

3  3.3V  

34 U3_TXD 3  3.3V  

35 PWM0 
PWM 

PWM  3.3V  

36 PWM1  3.3V  

37 U1_RXD 
UART1 

1  3.3V  

38 U1_TXD 1  3.3V  

39 GPIO5 GPIO IO  3.3V /  

40 GPIO6 GPIO IO  3.3V /  
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     /  

41 GND POWER  0 V -- 

42 GND POWER  0 V -- 

43 NC NC  -- -- 

2.4 Cortex-M  

2.8
3

9  

(1) AW54101WF1P/E 

(2) AW54101WF4E/P 

(3) AW412W1E/P 

(4) M1051-F8AWI-T 

(5) M1052-16F128AWI-T 

(6) M1052-W16F128AWI-T 

(7) M1052-Z16F128AWI-T 

(8) M1052-L16F128AWI-T 

(9) M1052-M16F128AWI-T 

2.8  Cortex-M  

 

 

AW54101 AW412 M1051 M1052 

W W - - -W -Z -L -M 

F1P/E F4E/P 1E/P F8AWI-T 16F128AWI-T 

CPU  ARM Cortex-M4 ARM Cortex-M7 

CPU  LPC54101 
STM32

F412 
RT1051 RT1052 

CPU  100MHz 528MHz 

Flash 
512K+

1M 

512K+

4M 
1M+1M 8M 128M 

 104K 256K 512K 512K+16M 

 AWorks 

zigbee -- -- -- -- -- --  -- -- 

Wi-Fi    -- --  -- -- -- 

 -- -- -- -- -- -- -- -- -- 

RFID -- -- -- -- -- -- -- --  

LoRa -- -- -- -- -- -- --  -- 

 / PCB  -- --  

 -- -- -- 1  

CAN -- -- -- 2  
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AW54101 AW412 M1051 M1052 

W W - - -W -Z -L -M 

F1P/E F4E/P 1E/P F8AWI-T 16F128AWI-T 

UART 3  8  

I2C 2  1  

SPI 1  

USB -- -- 1  2 OTG 

SD -- -- -- 2  1  

LCD -- -- -- -- 16 RGB 565  

 -- -- -- --  

CSI -- -- -- --  

I2S/SAI -- -- --  

PWM 2  4  

ADC 2  20  

GPIO 6  80  

 
-- -- --  

 -30 ~ +85  
-40 ~ 

+85  
-30 ~ +85  -40 ~ +85  

 18 36mm 30 48mm 
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3 ARM9&DSP&Cortex-A  

 

✍

ARM9 DSP Cortex-A SoC
MCU DDR NandFlash AWorks 

 

3.1 A280 (ARM9 ) 

3.1.1  

A280 MiniARM AW280-64F8 ZLG
SoC NXP ARM9 i.MX28

454MHz DDR2 SPI Flash UART I2C
I2S Ethernet USB SSP PMU

 

A280
3.1 a AW280-64F8

3.1 b  

 

3.1  AW280 (AW280-64F8 AW280-EV-Board  

3.1.2  

� CPU NXP i.MX28 ARM9  

� 454MHz  

� 64MB DDR2  

� 8MB SPI Flash  

� PMU  

� AWorks  

�  

� TCP/IP  

� SD/MMC U  
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� 2 10M/100M  

� 1 SD Card  

� 1 USB2.0 Host 1 USB2.0 OTG  

� 6  

� 2 CAN  

� 2 I²C 1 SPI 8 12 ADC( 1 ADC)  

� JTAG  

� 6 PCB  

� 30mm 48mm  

� 3.3V 2%  

3.1.3  

A280 i.MX28 DDR2 SPI Flash 30mm
48mm 3.2  

 

3.2  A280  

3.1.4  

A280 3.1  

3.1  A280  

 AW280-64F8  AW280-64F8 

 AWorks USB 1 HOST 1 OTG 

ARM  i.MX28   6  

ARM  454MHz CAN-bus 2  

 64MB  2  

 8MB SD  2  

zigbee   1  

Wi-Fi  I²C 2  

RFID  ADC 8  

  PWM 8  
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3.1.5 I/O  

A280 I/O

SDK

 

3.3
J1 A1 ~ A80

J2 B1 ~ B80
J1

J2
3.2 3.3  

3.2  A280 (J1) 

    
 

/  
 

A1 USB_DEV_DET 
USB Device 

 
USB DEVICE  5V  E17 

A2 3.3V  3.3V  3.3V   

A3 GND   0V   

A4 3.3V  3.3V  3.3V   

A5 ADC0 ADC 12  
ADC0 

428KHz  
1.8V  C15 

A6 GND   0V   

A7 ADC1 ADC 
ADC1 

428KHz  
1.8V  C9 

A8 JTAG_TRST JTAG JTAG  3.3V  D14 

A9 ADC6 ADC 
ADC6 

428KHz  
1.8V  C14 

A10 
JTAG_RTCK/GPIO

4_20 
JTAG JTAG  3.3V  E14 

A11 HSADC ADC 
ADC 

2MHz  
1.8V  B14 

A12 JTAG_TDO JTAG JTAG  3.3V  E13 

A13 
USB_OTG_ID/GPI

O3_18 
USB OTG USB OTG /  3.3V  K8 

A14 JTAG_TCK JTAG JTAG  3.3V  E11 

A15 USB_OTG_P USB OTG USB OTG P 5V /  B10 

A16 JTAG_TMS JTAG JTAG  3.3V  D12 

A17 USB_OTG_N USB OTG USB OTG N 5V /  A10 

A18 JTAG_TDI JTAG JTAG  3.3V  E12 

 

3.3  A280  
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/  

 

A19 USB_H_P 
USB 

HOST 
USB HOST P 5V /  A8 

A20 GND    0V   

A21 USB_H_N 
USB 

HOST 
USB HOST N 5V /  B8 

A22 nRST_OUT  

USB0_ 

DEVICE

USB 

HOST 5V  

3.3V  
 

A23 BEEP/GPIO3_29 GPIO  3.3V /  E10 

A24 nRST_IN   3.3V  
 

A25 ERR/GPIO2_5 SYS 
ERR

 
3.3V  C5 

A26 WDO_EN  

 

3.3V  

 

3.3V  
 

A27 RUN/GPIO2_6 SYS 
RUN

 
3.3V  D5 

A28 Factory/GPIO2_4 
SYS 

 

 

 

 

3.3V /  B5 

A29 I2C1_SCL/GPIO3_16 I2C1 I2C1  3.3V  K7 

A30 I2C0_SCL/GPIO3_24 I2C0 I2C0  3.3V  C7 

A31 I2C1_SDA/GPIO3_17 I2C1 I2C1  3.3V /  L7 

A32 I2C0_SDA/GPIO3_25 I2C0 I2C0  3.3V /  D8 

A33 VDD_XTAL   3.3V  C12 

A34 GND   0V   

A35 PSWITCH 
  

1.2V  A11 

A36 GPIO3_26 GPIO GPIO3_26 3.3V /  E8 

A37 GPIO3_21 GPIO GPIO3_21 3.3V /  G6 

A38 AUART4_RX/GPIO3_22 AUART4  4  3.3V  F7 

A39 GPIO3_20 GPIO GPIO3_20 3.3V /  G7 

A40 AUART4_TX/GPIO3_23 AUART4  4  3.3V  E7 

A41 SD_D0/GPIO2_0 SDIO SDIO 0 3.3V /  B6 

A42 SD_WP/GPIO0_17 SDIO SDIO  3.3V  N9 

A43 SD_D1/GPIO2_1 SDIO SDIO 1 3.3V /  C6 
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/  

 

A44 SD_DETECT/GPIO2_9 SDIO SDIO  3.3V  D10 

A45 SD_D2/GPIO2_2 SDIO SDIO 2 3.3V /  D6 

A46 SD_SCK/GPIO2_10 SDIO SDIO  3.3V  A6 

A47 SD_D3/GPIO2_3 SDIO SDIO 3 3.3V /  A5 

A48 SD_CMD/GPIO2_8 SDIO SDIO  3.3V  A4 

A49 ENET1_RX_EN/GPIO4_15 NET1 1  3.3V  J3 

A50 GND    0V   

A51 ENET1_RXD1/GPIO4_10 NET1 1 1 3.3V  J2 

A52 ENET1_TX_EN/GPIO4_14 NET1 1  3.3V  J4 

A53 ENET1_RXD0/GPIO4_9 NET1 1 0 3.3V  J1 

A54 ENET1_TXD1/GPIO4_12 NET1 1 1 3.3V  G2 

A55 ENET0_RX_CLK/GPIO4_13 NET0 0  3.3V  F3 

A56 ENET1_TXD0/GPIO4_11 NET1 1 0 3.3V  G1 

A57 ENET0_RX_EN/GPIO4_2 NET0 0  3.3V  E4 

A58 ENET0_TX_CLK/GPIO4_5 NET0 0  3.3V  E3 

A59 ENET0_RXD1/GPIO4_4 NET0 0 1 3.3V  H2 

A60 ENET0_TX_EN/GPIO4_6 NET0 0  3.3V  F4 

A61 ENET0_RXD0/GPIO4_3 NET0 0 0 3.3V  H1 

A62 ENET0_TXD1/GPIO4_8 NET0 0 1 3.3V  F2 

A63 ENET_MDIO/GPIO4_1 
NET

 
 3.3V /  H4 

A64 ENET0_TXD0/GPIO4_7 NET0 0 0 3.3V  F1 

A65 ENET_CLK/GPIO4_16 NET  3.3V  E2 

A66 ENET_MDC/GPIO4_0 
NET

 
 3.3V  G4 

A67 GND   0V   

A68 GND   0V   

A69 GPIO1_30 GPIO GPIO1_30 3.3V /  N1 

A70 GPIO1_28 GPIO GPIO1_28 3.3V /  L1 

A71 GPIO1_31 GPIO GPIO1_31 3.3V /  N5 

A72 GPIO1_29 GPIO GPIO1_29 3.3V /  M1 

A73 GPIO2_12 GPIO GPIO2_12 3.3V /  B1 

A74 SPI3_SCK/GPIO2_24 SPI3 SPI3  3.3V  A2 

A75 GPIO2_13 GPIO GPIO2_13 3.3V /  C1 

A76 SPI3_MOSI/GPIO2_25 SPI3 SPI3  3.3V /  C2 

A77 GPIO2_14 GPIO GPIO2_14 3.3V /  D1 

A78 SPI3_MISO/GPIO2_26 SPI3 SPI3  3.3V  B2 

A79 GPIO2_15 GPIO GPIO2_15 3.3V /  E1 

A80 SPI3_SS0/GPIO2_27 SPI3 SPI3 0 3.3V /  D2 
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3.3  A280 (J2) 

 
   

 

 
/  

 

B1 GPIO0_16 GPIO GPIO0_16 3.3V /  N7 

B2 GPIO0_7 GPIO GPIO0_7 3.3V /  T6 

B3 GPIO0_20 GPIO GPIO0_20 3.3V /  N6 

B4 GPIO0_6 GPIO GPIO0_6 3.3V /  U6 

B5 GPIO0_21 GPIO GPIO0_21 3.3V /  N8 

B6 GPIO0_5 GPIO GPIO0_5 3.3V /  R7 

B7 GPIO0_24 GPIO GPIO0_24 3.3V /  R6 

B8 GPIO0_4 GPIO GPIO0_4  3.3V /  T7 

B9 GPIO0_25 GPIO GPIO0_25 3.3V /  P8 

B10 GPIO0_3 GPIO GPIO0_3 3.3V /  U7 

B11 GPIO0_26 GPIO GPIO0_26 3.3V /  P6 

B12 GPIO0_2 GPIO GPIO0_2 3.3V /  R8 

B13 GPIO0_27 GPIO GPIO0_27 3.3V /  P7 

B14 GPIO0_1 GPIO GPIO0_1 3.3V /  T8 

B15 GPIO0_28 GPIO GPIO0_28 3.3V /  L9 

B16 GPIO0_0 GPIO GPIO0_0 3.3V /  U8 

B17 GND 
 

 

 

0V   

B18 GND 0V   

B19 CAN1_TX/GPIO0_18 CAN1 CAN1  3.3V  M7 

B20 AUART3_TX/GPIO3_13 AUART3 3  3.3V  L5 

B21 CAN1_RX/GPIO0_19 CAN1 CAN1  3.3V  M9 

B22 AUART3_RX/GPIO3_12 AUART3 3  3.3V  M5 

B23 CAN0_TX/GPIO0_22 CAN0 CAN0  3.3V  M8 

B24 AUART2_TX/GPIO3_9 AUART2 2  3.3V  F5 

B25 CAN0_RX/GPIO0_23 CAN0 CAN0  3.3V  L8 

B26 AUART2_RX/GPIO3_8 AUART2 2  3.3V  F6 

B27 GPIO3_15 GPIO GPIO3_15 3.3V /  K6 

B28 DUART_TX/GPIO3_3 DUART  3.3V  J7 

B29 GPIO3_14 GPIO GPIO3_14 3.3V /  L6 

B30 DUART_RX/GPIO3_2 DUART  3.3V  J6 

B31 GPIO3_11 GPIO GPIO3_11 3.3V /  H7 

B32 AUART1_TX/GPIO3_5 AUART1 1  3.3V  K4 

B33 GPIO3_10 GPIO GPIO3_10 3.3V /  H6 

B34 AUART1_RX/GPIO3_4 AUART1 1  3.3V  L4 

B35 GPIO3_7 GPIO GPIO3_7 3.3V /  J5 

B36 AUART0_TX/GPIO3_1 AUART0 0  3.3V  H5 

B37 GPIO3_6 GPIO GPIO3_6 3.3V /  K5 

B38 AUART0_RX/GPIO3_0 AUART0 0  3.3V  G5 

B39 GND   0V   
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/  

 

B40 GND   0V   

B41 ADC3 ADC  12 ADC3 1.8V  D9 

B42 ADC5 ADC  12 ADC5 1.8V  D15 

B43 ADC2 ADC  12 ADC2 1.8V  C8 

B44 ADC4 ADC 12 ADC4 1.8V  D13 

B45 GPIO1_27 GPIO GPIO1_27 3.3V /  P5 

B46 GPIO1_24 GPIO GPIO1_24 3.3V /  P4 

B47 GPIO1_26 GPIO GPIO1_26 3.3V /  M4 

B48 GPIO1_25 GPIO GPIO1_25 3.3V /  K1 

B49 GPIO3_28 GPIO GPIO3_28 3.3V /  E9 

B50 GPIO3_30 GPIO GPIO3_30 3.3V /  M6 

B51 GPIO1_23 GPIO GPIO1_23 3.3V /  R5 

B52 GPIO1_22 GPIO GPIO1_22 3.3V /  T5 

B53 GPIO1_21 GPIO GPIO1_21 3.3V /  U5 

B54 GPIO1_20 GPIO GPIO1_20 3.3V /  R4 

B55 GPIO1_19 GPIO GPIO1_19 3.3V /  T4 

B56 GPIO1_18 GPIO GPIO1_18 3.3V /  U4 

B57 GPIO1_17 GPIO GPIO1_17 3.3V /  R3 

B58 GPIO1_16 GPIO GPIO1_16 3.3V /  T3 

B59 GPIO1_15 GPIO GPIO1_15 3.3V /  U3 

B60 GPIO1_14 GPIO GPIO1_14 3.3V /  U2 

B61 GPIO1_13 GPIO GPIO1_13 3.3V /  T2 

B62 GPIO1_12 GPIO GPIO1_12 3.3V /  T1 

B63 GPIO1_11 GPIO GPIO1_11 3.3V /  R2 

B64 GPIO1_10 GPIO GPIO1_10 3.3V /  R1 

B65 GPIO1_9 GPIO GPIO1_9 3.3V /  P3 

B66 GPIO1_8 GPIO GPIO1_8 3.3V /  P2 

B67 GPIO1_7 GPIO GPIO1_7 3.3V /  P1 

B68 GPIO1_6 GPIO GPIO1_6 3.3V /  N2 

B69 GPIO1_5 GPIO GPIO1_5 3.3V /  M3 

B70 GPIO1_4 GPIO GPIO1_4 3.3V /  M2 

B71 GPIO1_3 GPIO GPIO1_3 3.3V /  L3 

B72 GPIO1_2 GPIO GPIO1_2 3.3V /  L2 

B73 GPIO1_1 GPIO GPIO1_1 3.3V /  K3 

B74 GPIO1_0 GPIO GPIO1_0 3.3V /  K2 

B75 GND   0V   

B76 GND   0V   

B77 NC 
 NC/  

   

B78 NC    
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/

 

 

 

B79 NC 
 NC/  

   

B80 NC    

3.2 AW6748 (DSP ) 

3.2.1  

AW6748 ZLG DSP
TI C6000 DSP TMS320C6748 375MHz

UART I2C I2S SPI USB Ethernet
RGB EMIF-A uPP

 

AW6748 DDR2 NandFlash
AWorks

3.4 a
3.4 b  

 

3.4  AW6748  

3.2.2  

� CPU TI C6000 DSP TMS320C6748  

�  

� 375MHz  

� 64MB/128MB DDR2  

� 128MB NandFlash  

�  

� AWorks  



AWorks C  

37 

� TCP/IP  

� SD/MMC U  

� 1 10M/100M  

� 2 SD Card  

� 1 USB1.1 HOST 1 USB2.0 OTG  

� 2  

� 2 I²C 1 SPI  

� EMIF-A  

� uPP  

� LCD 1024 1024  

� JTAG  

�  

� 6 PCB  

� 35mm 48mm  

� 5V 5%  

3.2.3  

AW6748 DSP TMS320C6748 DDR2 NandFlash
35mm 48mm

3.5 PCB  

 

3.5  AW6748  

3.2.4  

AW6748 3.4
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3.4  AW6748  

 AW6748-128 AW6748-64F128 

 AWorks AWorks 

 TMS320C6748 TMS320C6748 

 375MHz 375MHz 

 128MB 64MB 

 128MB 128MB 

   

   

 
16 RGB 565  

1024 1024 

16 RGB 565  

1024 1024 

EMIF-A    

uPP    

USB 1 OTG 1 HOST 1 OTG 1 HOST 

UART 2 3  2 3  

 1  1  

I²S 1  1  

SPI 1 2  1 2  

I²C 1  1  

SDIO 2  2  

PWM 1 2  1 2  

GPIO 19 120  19 120  

3.2.5 I/O  

AW6748 I/O
AWorks I/O

SDK
 

3.6
GPIO

3 60Pin

3 A B
C

3.5 3.6 3.7
SPI Flash

SPI 
FLASH

SPI Flash
 

 

3.6  AW6748  
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3.5  AW6748 A  

    
 

/  
 

 

A1 LCD_D0 LCDRGB565 LCD 0 3.3V  W1 

A2 GPIO6_1 GPIO GPIO6_1 3.3V /  K4 

A3 LCD_D1 LCDRGB565 LCD 1 3.3V  W2 

A4 GPIO0_2 GPIO GPIO0_2 3.3V /  D4 

A5 LCD_D2 LCDRGB565 LCD 2 3.3V  W3 

A6 GPIO0_1 GPIO GPIO0_1 3.3V /  C3 

A7 LCD_D3 LCDRGB565 LCD 3 3.3V  V1 

A8 GPIO1_15 GPIO GPIO1_15 3.3V /  D2 

A9 LCD_D4 LCDRGB565 LCD 4 3.3V  V2 

A10 GPIO0_4 GPIO GPIO0_4 3.3V /  C4 

A11 LCD_D5 LCDRGB565 LCD 0 3.3V  V3 

A12 GPIO0_12 GPIO GPIO0_12 3.3V /  B2 

A13 LCD_D6 LCDRGB565 LCD 1 3.3V  U1 

A14 GPIO0_15 GPIO GPIO0_15 3.3V /  A1 

A15 LCD_D7 LCDRGB565 LCD 2 3.3V  U2 

A16 GPIO0_14 GPIO GPIO0_14 3.3V /  B1 

A17 LCD_D8 LCDRGB565 LCD 3 3.3V  U3 

A18 GPIO0_13 GPIO GPIO0_13 3.3V /  C2 

A19 LCD_D9 LCDRGB565 LCD 4 3.3V  T1 

A20 GPIO0_3 GPIO GPIO0_3 3.3V /  C5 

A21 LCD_D10 LCDRGB565 LCD 5 3.3V  T2 

A22 GND GND  0V   

A23 LCD_D11 LCDRGB565 LCD 0 3.3V  T3 

A24 SATA_REFCLK_N SATA_REFCLK_N SATA  1.2V  N1 

A25 LCD_D12 LCDRGB565 LCD 1 3.3V  R1 

A26 SATA_REFCLK_P SATA_REFCLK_P SATA  1.2V  N2 

A27 LCD_D13 LCDRGB565 LCD 2 3.3V  R2 

A28 SATA_TX_N SATA_TX_N SATA  1.2V  J2 

A29 LCD_D14 LCDRGB565 LCD 3 3.3V  R3 

A30 SATA_TX_P SATA_TX_P SATA  1.2V  J1 

A31 LCD_D15 LCDRGB565 LCD 4 3.3V  R4 

A32 SATA_RX_N SATA_RX_N SATA  1.2V  L2 

A33 LCD_VSYNC LCD_VSYNC LCD  3.3V  G4 

A34 SATA_RX_P SATA_RX_P SATA  1.2V  L1 

A35 LCD_HSYNC LCD_HSYNC LCD  3.3V  H4 

A36 GND GND  0V   

A37 LCD_VDEN LCD_VDEN LCD  3.3V  R5 

A38 SD1_D0 SD1 SDIO1 0 3.3V /  G1 

A39 LCD_RST LCD_RST LCD  3.3V  F1 
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/  
 

A40 SD1_D1 SD1 SDIO1 1 3.3V /  J3 

A41 LCD_MCLK LCD_MCLK LCD  3.3V  F2 

A42 SD1_D2 SD1 SDIO1 2 3.3V /  K3 

A43 LCD_PWM LCD_PWM LCD  3.3V  E4 

A44 SD1_D3 SD1 SDIO1 3 3.3V /  H3 

A45 GND GND  0V   

A46 SD1_CLK SD1 SDIO1  3.3V /  G2 

A47 ERR ERR  3.3V  B4 

A48 SD1_CMD SD1 SDIO1  3.3V /  J4 

A49 BEEP BEEP  3.3V  A4 

A50 GPIO0_8 GPIO GPIO0_8 3.3V /  F4 

A51 RUN   3.3V  B3 

A52 GPIO0_9 GPIO GPIO0_9 3.3V /  D5 

A53 REG  
AWorks

GPIO  
3.3V /  G3 

A54 GPIO0_10 GPIO GPIO0_10 3.3V /  A3 

A55 Factory   3.3V  A5 

A56 GPIO0_11 GPIO GPIO0_11 3.3V /  A2 

A57 UART2_RXD UART2 UART2  3.3V  F17 

A58 UART1_RXD UART1 UART1  3.3V  E18 

A59 UART2_TXD UART2 UART2  3.3V  F16 

A60 UART1_TXD UART1 UART1  3.3V  F19 

3.6  AW6748 B  

    
 

/  
 

B1 UPP_CHA_ENABLE uPP  uPP A  3.3V /  U16 

B2 UPP_CHA_D15 uPP  uPP A 15 3.3V /  U18 

B3 UPP_CHA_CLOCK uPP  uPP A  3.3V /  U17 

B4 UPP_CHA_D14 uPP  uPP A 14 3.3V /  V16 

B5 UPP_CHA_WAIT uPP  uPP A  3.3V /  T15 

B6 UPP_CHA_D13 uPP  uPP A 13 3.3V /  R14 

B7 UPP_CHA_START uPP  uPP A  3.3V /  W15 

B8 UPP_CHA_D12 uPP  uPP A 12 3.3V /  W16 

B9 GPIO6_6 GPIO GPIO6_6 3.3V /  V15 

B10 UPP_CHA_D11 uPP  uPP A 11 3.3V /  V17 

B11 GPIO6_7 GPIO GPIO6_7 3.3V /  W14 

B12 UPP_CHA_D10 uPP  uPP A 10 3.3V /  W17 
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/  

 

B13 WatchDog  
3.3V  

 
3.3V  

 

B14 UPP_CHA_D9 uPP  uPP A 9 3.3V /  W18 

B15 SYS_RESETn   3.3V  
 

B16 UPP_CHA_D8 uPP  uPP A 8 3.3V /  W19 

B17 GND GND  0V   

B18 UPP_CHA_D7 uPP  uPP A 7 3.3V /  V18 

B19 JTAG_TDI JTAG   3.3V  M16 

B20 UPP_CHA_D6 uPP  uPP A 6 3.3V /  V19 

B21 JTAG_TMS JTAG   3.3V  L16 

B22 UPP_CHA_D5 uPP  uPP A 5 3.3V /  U19 

B23 JTAG_TRSTn JTAG   3.3V  L17 

B24 UPP_CHA_D4 uPP  uPP A 4 3.3V /  T16 

B25 JTAG_TCK JTAG   3.3V  J15 

B26 UPP_CHA_D3 uPP  uPP A 3 3.3V /  R18 

B27 JTAG_RTCK JTAG   3.3V  K17 

B28 UPP_CHA_D2 uPP  uPP A 2 3.3V /  R19 

B29 JTAG_EMU1 JTAG  EMU1 3.3V /  K16 

B30 UPP_CHA_D1 uPP  uPP A 1 3.3V /  R15 

B31 JTAG_EMU0 JTAG  EMU0 3.3V /  J16 

B32 UPP_CHA_D0 uPP  uPP A 0 3.3V /  P17 

B33 JTAG_TDO JTAG   3.3V  J18 

B34 GND GND  0V   

B35 I2C0_SCL I2C0  I2C0  3.3V  G16 

B36 USB1_D_P USB1 USB1 D+  5V /  P19 

B37 I2C0_SDA I2C0  I2C0  3.3V /  G18 

B38 USB1_D_N USB1 USB1 D-  5V /  P18 

B39 EMAC_MDIO_CLK NET0  
PHY 

3.3V  E16 

B40 USB0_D_P USB0 USB0 D+  5V /  M19 

B41 EMAC_MDIO_DAT NET0  
PHY 

3.3V  D17 

B42 USB0_D_N USB0 USB0 D-  5V /  M18 

B43 EMAC_MII_RXER NET0   3.3V  C16 

B44 USB0_VBUS USB0 USB0 VBUS  5V  N19 

B45 EMAC_MII_CRS NET0   3.3V  C18 

B46 USB0_ID USB0 USB0 ID  5V  P16 

B47 EMAC_MII_RXDV NET0   3.3V  C17 
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B48 USB0_DRVVBUSn USB0 USB0 VBUS  5V  K18 

B49 EMAC_MII_TXCLK NET0   3.3V  D19 

B50 GND GND  0V   

B51 EMAC_MII_RXD3 NET0  3 3.3V  C19 

B52 GPIO2_12 GPIO GPIO2_12 3.3V /  H16 

B53 EMAC_MII_RXD2 NET0  2 3.3V  D18 

B54 SPI1_MISO SPI1 SPI1  3.3V  H17 

B55 EMAC_MII_RXD1 NET0  1 3.3V  E17 

B56 SPI1_CLK SPI1 SPI1  3.3V  G19 

B57 EMAC_MII_RXD0 NET0  0 3.3V  D16 

B58 SPI1_MOSI SPI1 SPI1  3.3V  G17 

B59 EMAC_MII_COL NET0   3.3V  D1 

B60 SPI1_SCS0 SPI1 SPI1  3.3V  E19 

3.7  AW6748 C  

 
   

 
/  

 

C1 VDD_5V0  5V  5V   

C2 EMA_D15 EMIF-A  EMIF-A 15 3.3V /  E6 

C3 VDD_5V0  5V  5V   

C4 EMA_D14 EMIF-A  EMIF-A 14 3.3V /  C7 

C5 GND GND  0V   

C6 EMA_D13 EMIF-A  EMIF-A 13 3.3V /  B6 

C7 SD0_CLK SD0 SDIO0  3.3V  E9 

C8 EMA_D12 EMIF-A  EMIF-A 12 3.3V /  A6 

C9 SD0_CMD SD0 SDIO0  3.3V  A10 

C10 EMA_D11 EMIF-A  EMIF-A 11 3.3V /  D6 

C11 SD0_D0 SD0 SDIO0 0 3.3V /  B10 

C12 EMA_D10 EMIF-A  EMIF-A 10 3.3V /  A7 

C13 SD0_D1 SD0 SDIO0 1 3.3V /  A11 

C14 EMA_D9 EMIF-A  EMIF-A 9 3.3V /  D9 

C15 SD0_D2 SD0 SDIO0 2 3.3V /  C10 

C16 EMA_D8 EMIF-A  EMIF-A 8 3.3V /  E10 

C17 SD0_D3 SD0 SDIO0 3 3.3V /  E11 

C18 EMA_D7 EMIF-A  EMIF-A 7 3.3V /  D7 

C19 GPIO4_1 GPIO GPIO4_1 3.3V /  B11 

C20 EMA_D6 EMIF-A  EMIF-A 6 3.3V /  C6 

C21 GPIO4_0 GPIO GPIO4_0 3.3V /  E12 

C22 EMA_D5 EMIF-A  EMIF-A 5 3.3V /  E7 
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/  

 

C23 GPIO5_15 GPIO GPIO5_15 3.3V /  C11 
C24 EMA_D4 EMIF-A  EMIF-A 4 3.3V /  B5 
C25 GPIO5_16 GPIO GPIO5_16 3.3V /  A12 
C26 EMA_D3 EMIF-A  EMIF-A 3 3.3V /   E8 
C27 GND GND  0V   
C28 EMA_D2 EMIF-A  EMIF-A 2 3.3V /  B8 
C29 EMA_A13 EMIF-A  EMIF-A 13 3.3V  D11 
C30 EMA_D1 EMIF-A  EMIF-A 1 3.3V /  A8 
C31 EMA_A12 EMIF-A  EMIF-A 12 3.3V  D13 
C32 EMA_D0 EMIF-A  EMIF-A 0 3.3V /  C9 
C33 EMA_A11 EMIF-A  EMIF-A 11 3.3V  B12 
C34 EMA_RnW EMIF-A EMIF-A  3.3V  D10 
C35 EMA_A10 EMIF-A  EMIF-A 10 3.3V  C12 
C36 EMA_WEn EMIF-A  EMIF-A  3.3V  B9 
C37 EMA_A9 EMIF-A  EMIF-A 9 3.3V  D12 
C38 EMA_OEn EMIF-A  EMIF-A  3.3V  B15 
C39 EMA_A8 EMIF-A  EMIF-A 8 3.3V  A13 
C40 EMA_WAIT1 EMIF-A  EMIF-A  3.3V  B19 
C41 EMA_A7 EMIF-A  EMIF-A 7 3.3V  B13 
C42 EMA_CSn5 EMIF-A  EMIF-A 5 3.3V  B16 
C43 EMA_A6 EMIF-A  EMIF-A 6 3.3V  E13 

C44 EMA_CSN4 EMIF-A  EMIF-A 4 3.3V  F9 
C45 EMA_A5 EMIF-A  EMIF-A 5 3.3V  C13 

C46 EMA_CSn2 EMIF-A  EMIF-A 2 3.3V  B17 
C47 EMA_A4 EMIF-A  EMIF-A 4 3.3V  A14 

C48 GND GND  0V   
C49 EMA_A3 EMIF-A  EMIF-A 3 3.3V  D14 

C50 EMAC_MII_TXCLK NET0   3.3V  D3 
C51 EMA_A2 EMIF-A  EMIF-A 2 3.3V  B14 

C52 EMAC_MII_TXEN NET0   3.3V  C1 
C53 EMA_A1 EMIF-A  EMIF-A 1 3.3V  D15 

C54 EMAC_MII_TXD3 NET0  3 3.3V  E3 
C55 EMA_A0 EMIF-A  EMIF-A 0 3.3V  C14 

C56 EMAC_MII_TXD2 NET0  2 3.3V  E2 

C57 EMA_BA1 
EMIF-A Bank

 
EMIF-A BA1 3.3V  A15 

C58 EMAC_MII_TXD1 NET0  1 3.3V  E1 

C59 EMA_BA0 
EMIF-A Bank

 
EMIF-A BA0 3.3V  C15 

C60 EMAC_MII_TXD0 NET0  0 3.3V  F3 
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3.3 M28x-T (ARM9 )

3.3.1  

M28x-T MiniARM M283-64F128LI-T M283-128F128LI-T M287-64F128LI-T
M287-128F128LI-T ZLG

NXP ARM9 i.MX283/7
454MHz DDR2 Nand Flash UART I2C

I2S Ethernet USB PMU
 

M28x-T
3.7 3.8 M283-T M287-T

3.9  

  

3.7  M283-T  3.8  M287-T  

 

3.9  M28x-T  ( ) 

3.3.2  

� CPU NXP i.MX283/ 7  

� 454MHz  

� 64/128M DDR2  

� 128MB NandFlash  

� PMU  

� Linux AWorks  

�  
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� SD/MMC U  

� 1 USB2.0 HOST 1 USB2.0 OTG  

� 2 10M/100M  

� 6 2 CAN  

� 1 SD Card 1 SDIO  

� 1 I²C 1 SPI 1 I²S 4 12 ADC  

� LCD 800 480  

� 4  

� JTAG  

�  

� 6 PCB  

� 30mm 48mm  

� 3.3V 2%  

�  

� -40 ~+85  

3.3.3  

M28x-T i.MX283/7 DDR2 NandFlash
30mm 48mm 3.10  

 

3.10  M28x-T  

3.3.4  

M28x-T 3.8
 

3.8  M28x-T  

 M283-64F128LI-T M283-128F128LI-T M287-64F128LI-T M287-128F128LI-T 

 i.MX283 i.MX283 i.MX287 i.MX287 

 454MHz 454MHz 454MHz 454MHz 



AWorks C  

46 

 

 M283-64F128LI-T M283-128F128LI-T M287-64F128LI-T M287-128F128LI-T 

 64MB 128MB 64MB 128MB 

 128MB 128MB 128MB 128MB 

 Linux AWorks Linux AWorks Linux AWorks Linux AWorks 

     

LCD

 
800 480 800 480 800 480 800 480 

 4  4  4  4  

USB 1 HOST 1 OTG 1 HOST 1 OTG 1 HOST 1 OTG 1 HOST 1 OTG 

 6 1  6 1  6 1  6 1  

CAN   2  2  

 1  1  2  2  

SD

 
1  1  1  1  

I2S 1  1  1  1  

SDIO 1  1  1  1  

I2C 1 2  1 2  1 2  1 2  

SPI 2  2  1 4  1 4  

HSADC 1  1  1  1  

LRADC 3 7  3 7  3 7  3 7  

PWM 1 8  1 8  1 8  1 8  

GPIO 15 75  15 75  36 110  36 110  

3.3.5 I/O  

M28x-T I/O

BSP

3.11

J1 A1 ~ A80 J2 B1 ~ B80

J1 J2

3.9 3.10  

 

3.11  M28x-T  
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3.9  M28x-T J1  

 
   

 

 
/  

 

 

A1 GND 
POWER 

 0V   

A2 GND  0V   

A3 nRST_OUT 
WDG 

 3.3V   

A4 nRST_IN  3.3V   

A5 SPI3_SCK 

SPI3 

 3.3V  A2 

A6 SPI3_MOSI  3.3V  C2 

A7 SPI3_MISO  3.3V  B2 

A8 SPI3_SS0 0 3.3V  D2 

A9 AUART2_TX 

AUART 

2  3.3V  C3 

A10 AUART3_RX 3  3.3V  B3 

A11 AUART3_TX 3  3.3V  C4 

A12 AUART2_RX 2  3.3V  A3 

A13 AUART4_RX 4  3.3V  F7 

A14 GPIO3_20 GPIO GPIO3_20 3.3V  G7 

A15 AUART4_TX AUART 4  3.3V  E7 

A16 GPIO3_21 

GPIO 

GPIO3_21 3.3V  G6 

A17 GPIO3_26 GPIO3_26 3.3V  E8 

A18 GPIO3_27 283  3.3V  D7 

A19 GPIO1_28 GPIO1_28 3.3V  L1 

A20 GPIO1_29 GPIO1_29 3.3V  M1 

A21 ENET1_TXD0 NET1 0 3.3V  G1 

A22 GPIO1_30 GPIO GPIO1_30 3.3V  N1 

A23 ENET1_TXD1 

283  

NET1 

1 3.3V  G2 

A24 ENET1_RX_EN  3.3V  J3 

A25 ENET1_TX_EN  3.3V  J4 

A26 ENET1_RXD0 0 3.3V  J1 

A27 ENET0_RX_EN  3.3V  E4 

A28 ENET1_RXD1 1 3.3V  J2 

A29 ENET0_TXD0 0 3.3V  F1 

A30 ENET0_TXD1 1 3.3V  F2 

A31 GPIO4_5 GPIO GPIO4_5 3.3V  E3 

A32 ENET0_RXD0 NET0 0 3.3V  H1 

A33 GPIO4_13 GPIO GPIO4_13 3.3V  F3 

A34 ENET0_RXD1 NET0 1 3.3V  H2 

A35 ENET_MDC 

NET 

 3.3V  G4 

A36 ENET0_TX_EN  3.3V  F4 

A37 ENET_MDIO  3.3V /  H4 

A38 ENET_CLK  3.3V  E2 

A39 GND POWER  0V   
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/  

 

 

A40 GND POWER  0V   

A41 USB_OTG_ID USB0 OTG OTG ID  3.3V  K8 

A42 USB_H_N USB1 N 3.3V /  B8 

A43 GPIO3_29 GPIO GPIO3_29 3.3V  E10 

A44 USB_H_P USB1 P 3.3V /  A8 

A45 USB_OTG_P USB0 OTG P 3.3V /  B10 

A46 VDD_XTAL POWER  3.3V  C12 

A47 USB_OTG_N USB0 OTG N 3.3V /  A10 

A48 PSWITCH PSWITCH  3.3V  A11 

A49 GPIO1_31 GPIO GPIO1_31 3.3V  N5 

A50 BOOT_SD BOOT SD BT 3.3V   

A51 WDO_EN WDG  3.3V   

A52 BOOT_USB BOOT USB BT 3.3V   

A53 GND 

POWER 

 0V   

A54 GND  0V   

A55 GND  0V   

A56 GND  0V   

A57 3.3V 

POWER 

 3.3V   

A58 3.3V  3.3V   

A59 3.3V  3.3V   

A60 3.3V  3.3V   

A61 USB_DEV_DET 
POWER 

DEVICE  5V  
E17 

A62 USB_DEV_DET DEVICE  5V  

A63 SD_D1 

SD0 

1 3.3V /  C6 

A64 SD_D0 0 3.3V /  B6 

A65 SD_D3 3 3.3V /  A5 

A66 SD_D2 2 3.3V /  D6 

A67 SD_WP  3.3V  N9 

A68 SD_CMD  3.3V  A4 

A69 SD_CARD_DETE  3.3V  D10 

A70 SD_SCK  3.3V  A6 

A71 ADC0 

ADC 

ADC0  3.3V  C15 

A72 HSADC ADC 3.3V  B14 

A73 ADC6 ADC6  3.3V  C14 

A74 ADC1 ADC1 3.3V  C9 

A75 JTAG_TDO 

JTAG 

 3.3V  E13 

A76 JTAG_TCK  3.3V  E11 

A77 JTAG_TRST  3.3V  D14 

A78 JTAG_TMS  3.3V  D12 
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/  

 

 

A79 JTAG_RTCK 
JTAG 

 3.3V  E14 

A80 JTAG_TDI  3.3V  E12 

3.10  M28x-T J2  

 
   

 

 
/  

 

 

B1 GPIO2_13 

GPIO 

283  

GPIO2_13 3.3V  C1 

B2 GPIO2_12 GPIO2_12 3.3V  B1 

B3 GPIO2_15 GPIO2_15 3.3V  E1 

B4 GPIO2_14 GPIO2_14 3.3V  D1 

B5 GPIO3_7 

GPIO 

GPIO3_7 3.3V  J5 

B6 GPIO3_6 GPIO3_6 3.3V  K5 

B7 GPIO3_11 GPIO3_11 3.3V  H7 

B8 GPIO3_10 GPIO3_10 3.3V  H6 

B9 GPIO3_14 GPIO3_14 3.3V  L6 

B10 GPIO3_15 GPIO3_15 3.3V  K6 

B11 GPIO3_13 GPIO3_13 3.3V  L5 

B12 GPIO3_12 GPIO3_12 3.3V  M5 

B13 GPIO3_9 GPIO3_9 3.3V  F5 

B14 GPIO3_8 GPIO3_8 3.3V  F6 

B15 AUART1_TX 
AUART1 

1  3.3V  K4 

B16 AUART1_RX 1  3.3V  L4 

B17 AUART0_TX 
AUART0 

0  3.3V  H5 

B18 AUART0_RX 0  3.3V  G5 

B19 NC 

NC 

NC    

B20 NC NC    

B21 NC NC    

B22 NC NC    

B23 NC NC    

B24 NC NC    

B25 NC NC    

B26 NC NC    

B27 NC NC    

B28 NC NC    

B29 DUART_TX 
DUART 

 3.3V  J7 

B30 DUART_RX  3.3V  J6 

B31 GPIO1_17 
GPIO 

GPIO1_17 3.3V  R3 

B32 GPIO1_16 PHY  3.3V  T3 
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/  

 

B33 Factory CFG   3.3V -IO1_19 T4 

B34 GPIO1_18 GPIO GPIO1_18 3.3V  U4 

B35 BEEP GPIO  3.3V -IO1_21 U5 

B36 REG CFG   3.3V -IO1_20 R4 

B37 ERR 
GPIO 

- IO1_23 3.3V  R5 

B38 RUN - IO1_22 3.3V  T5 

B39 I2C1_SDA I2C1 I2C1  3.3V /  L7 

B40 I2C1_SCL I2C1 I2C1  3.3V  K7 

B41 TFT_D1 

LCD

 

TFT_B1 3.3V  K3 

B42 TFT_D0 TFT_B0 3.3V  K2 

B43 TFT_D3 TFT_B3 3.3V  L3 

B44 TFT_D2 TFT_B2 3.3V  L2 

B45 TFT_D5 TFT_G0 3.3V  M3 

B46 TFT_D4 TFT_B4 3.3V  M2 

B47 TFT_D7 TFT_G2 3.3V  P1 

B48 TFT_D6 TFT_G1 3.3V  N2 

B49 TFT_D9 TFT_G4 3.3V  P3 

B50 TFT_D8 TFT_G3 3.3V  P2 

B51 TFT_D11 TFT_R0 3.3V  R2 

B52 TFT_D10 TFT_G5 3.3V  R1 

B53 TFT_D13 TFT_R2 3.3V  T2 

B54 TFT_D12 TFT_R1 3.3V  T1 

B55 TFT_D15 TFT_R4 3.3V  U3 

B56 TFT_D14 TFT_R3 3.3V  U2 

B57 TFT_VCLK TFT  3.3V  M4 

B58 TFT_RESET TFT  3.3V  M6 

B59 TFT_VSYNC TFT  3.3V  P4 

B60 TFT_HSYNC TFT  3.3V  K1 

B61 TFT_PWM  3.3V  E9 

B62 TFT_VDEN  3.3V  P5 

B63 TS_XP 

 

X  3.3V  C8 

B64 TS_XM X  3.3V  D13 

B65 TS_YP Y  3.3V  D9 

B66 TS_YM Y  3.3V  D15 

B67 CAN1_RX 
CAN0/1  

283

 

 3.3V  M9 

B68 CAN1_TX  3.3V  M7 

B69 CAN0_RX  3.3V  L8 

B70 CAN0_TX  3.3V  M8 

B71 GPIO3_25 GPIO GPIO3_25 3.3V  D8 
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/  

 

 

B72 GPIO2_4 

GPIO 

GPIO2_4 3.3V  B5 

B73 GPIO3_24 GPIO3_24 3.3V  C7 

B74 GPIO2_5 GPIO2_5 3.3V  C5 

B75 GPIO2_20 GPIO2_20 3.3V  D3 

B76 GPIO2_6 GPIO2_6 3.3V  D5 

B77 GPIO2_21 GPIO2_21 3.3V  D4 

B78 GPIO2_7 GPIO2_7 3.3V  B4 

B79 GND POWER  0V   

B80 GND POWER  0V   

3.4 M6G2C (A7 ) 

3.4.1  

M6G2C M6G2C-128LI M6G2C-256LI M6Y2C-256F256LI-T
ZLG

NXP Cortex-A7 528MHz 800MHz DDR3
NandFlash 8 UART 2 USB OTG 2 CAN-bus 2

 

M6G2C
EMC 3.12

a M6G2C 3.12 b  

 

3.12  M6G2C  

3.4.2  

� 32 Cortex-A7  

� 528MHz/800MHz  

� 128/256MB DDR3  
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� Flash 128/256MB NandFlash  

� Linux AWorks  

� 8 CAN-bus  

� 2 10/100M  

� 2 USB2.0 OTG PHY  

� 2 SD  

� 1 MQS  

� LCD SPI I2C I2S CSI ADC  

�  

� SD USB  

� 5V 5%  

� PCB 6  

� 30mm 48mm  

�  

� -40 ~+85  

3.4.3  

M6G2C i.MX6UL DDR3 NandFlash
30mm 48mm 3.13  

 

3.13  M6G2C  

3.4.4  

M6G2C
 

3.11  M6G2C  

 M6Y2C-256F256LI-T M6G2C-128LI M6G2C-256LI 

CPU  6Y2CVM08AA 6G2CVM05AA 6G2CVM05AA 

 800MHz 528MHz 528MHz 
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 M6Y2C-256F256LI-T M6G2C-128LI M6G2C-256LI 

NandFlash 256MB 128MB 256MB 

 256MB DDR3  128MB DDR3  256MB DDR3  

 Linux AWorks 

 2  

USB OTG 2  

CAN 1  

CSI 1  

LCD RGB565  

SD 2  

UART 8  

I2C 1 I2C 4 I2C  

SPI 1 4  

I2S/SAI 2  

PWM 2 8  

ADC 1 2 2 10  

 4  

JTAG  

 PWM  

GPIO 6 106  

  

3.4.5 I/O  

M6G2C I/O

BSP

3.14
A

B

3.12
3.13  

 

3.14  M6G2C  
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3.12  M6G2C A  

    
 

 
/  

 

 

A1 ENET_MDIO 

ENET1& 

ENET2 

 3.3V /  K17 

A2 ENET_MDC  3.3V  L16 

A3 ENET1_RXD1 1 3.3V  E17 

A4 ENET2_RXD1 1 3.3V  C16 

A5 ENET1_RXD0 0 3.3V  F16 

A6 ENET2_RXD0 0 3.3V  C17 

A7 ENET1_RXEN  3.3V  E16 

A8 ENET2_RXEN  3.3V  B17 

A9 ENET1_RXER  3.3V  D15 

A10 ENET2_RXER  3.3V  D16 

A11 ENET1_TXD1 1 3.3V  E14 

A12 ENET2_TXD1 1 3.3V  A16 

A13 ENET1_TXD0 0 3.3V  E15 

A14 ENET2_TXD0 0 3.3V  A15 

A15 ENET1_TXEN  3.3V  F15 

A16 ENET2_TXEN  3.3V  B15 

A17 ENET1_TX_CLK 1 3.3V  F14 

A18 ENET2_TX_CLK 2 3.3V  D17 

A19 GND 
GND 

    

A20 GND     

A21 MQS_LEFT 
 

   B16 

A22 MOS_RIGHT    A14 

A23 UART7_RX 

UART 

 3.3V  B13 

A24 UART7_TX  3.3V  C13 

A25 UART8_RX  3.3V  B14 

A26 UART8_TX  3.3V  C14 

A27 PWM_OUT6 
PWM 

PWM  3.3V  D14 

A28 PWM_OUT5 PWM  3.3V  A13 

A29 LCD_R4 

LCD 

4 3.3V  D13 

A30 LCD_R3 3 3.3V  A12 

A31 LCD_R2 2 3.3V  B12 

A32 LCD_R1 1 3.3V  C12 

A33 LCD_R0 0 3.3V  D12 

A34 LCD_G5 5 3.3V  E12 

A35 LCD_G4 4 3.3V  A11 

A36 LCD_G3 3 3.3V  B11 

A37 LCD_G2 2 3.3V  D11 

A38 LCD_G1 1 3.3V  A10 

A39 LCD_G0 0 3.3V  B10 
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/  

 

 

A40 LCD_B4 

LCD 

4 3.3V  C10 

A41 LCD_B3 3 3.3V  D10 

A42 LCD_B2 2 3.3V  E10 

A43 LCD_B1 1 3.3V  A9 

A44 LCD_B0 0 3.3V  B9 

A45 GND 
GND 

 0V   

A46 GND  0V   

A47 LCD_PCLK 

LCD 

 3.3V  A8 

A48 LCD_HSYNC  3.3V  D9 

A49 LCD_DE  3.3V  B8 

A50 LCD_VSYNC  3.3V  C9 

A51 GPIO3_4 GPIO GPIO 3.3V  E9 

A52 GND GND     

A53 BT_CFG1_6 
BOOT 

01 :SD  3.3V   

A54 BT_CFG1_7 10 : Nand ( ) 3.3V   

A55 GPIO4_14(ERR) 
GPIO 

ERR  3.3V /  B5 

A56 GPIO4_16(RUN)  3.3V /  E6 

A57 UART6_TX UART  3.3V  F5 

A58 SD1_CD SD1 SD  3.3V  J14 

A59 UART6_RX UART  3.3V  E5 

A60 SD1_WP 

SD1&SD2 

SD  3.3V  K15 

A61 SD2_CLK SD2  3.3V  F2 

A62 SD1_CLK SD1  3.3V  C1 

A63 SD2_CMD SD2  3.3V  F3 

A64 SD1_CMD SD1  3.3V  C2 

A65 SD2_DATA0 0 3.3V /  E4 

A66 SD1_DATA0 0 3.3V /  B3 

A67 SD2_DATA1 1 3.3V /  E3 

A68 SD1_DATA1 1 3.3V /  B2 

A69 SD2_DATA2 2 3.3V /  E2 

A70 SD1_DATA2 2 3.3V /  B1 

A71 SD2_DATA3 3 3.3V /  E1 

A72 SD1_DATA3 3 3.3V /  A2 

A73 SPI1_SCK 

SPI1 

SPI  3.3V  D4 

A74 SPI1_SS0 SPI  3.3V  D3 

A75 SPI1_MOSI  3.3V  D2 

A76 SPI1_MISO  3.3V  D1 

A77 GND GND  0V   

A78 5V_IN POWER 5V  5V   
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/  

 

 

A79 GND GND  0V   

A80 5V_IN POWER 5V  5V   

3.13  M6G2C B  

    
 

 
/  

 

 

B1 BOOT_MODE0 
BOOT 

01  3.3V  T10 

B2 BOOT_MODE1 10  3.3V  U10 

B3 nRST_OUT 
RESET 

 3.3V   

B4 nRST_IN  3.3V   

B5 WDO_EN   3.3V   

B6 MX6_ONOFF  /  3.3V  R9 

B7 CAN1_TX 

CAN1&CAN2 

 3.3V  H15 

B8 CAN1_RX  3.3V  G14 

B9 CAN2_TX  3.3V  J15 

B10 CAN2_RX  3.3V  H14 

B11 GPIO5_9 GPIO GPIO 3.3V  R6 

B12 GPIO5_1(Factory) GPIO GPIO 3.3V  R9 

B13 I2C_SDA I2C  3.3V /  N9 

B14 GPIO5_2(CLR) GPIO GPIO 3.3V  P11 

B15 GPIO5_5 GPIO GPIO 3.3V  N8 

B16 GPIO5_4 GPIO GPIO 3.3V  P9 

B17 I2C_SCL I2C  3.3V  N10 

B18 GPIO5_3 GPIO GPIO 3.3V  P10 

B19 GPIO5_6 GPIO GPIO 3.3V  N11 

B20 GND GND     

B21 USB_OTG1_VBUS 

USB1&USB2 

VBUS  5V  T12 

B22 USB_OTG2_VBUS VBUS  5V  U12 

B23 USB_OTG1_ID ID  3.3V  K13 

B24 USB_OTG2_ID ID  3.3V  M17 

B25 USB_OTG1_D_N  3.3V /  T15 

B26 USB_OTG2_D_N  3.3V /  T13 

B27 USB_OTG1_D_P  3.3V /  U15 

B28 USB_OTG2_D_P  3.3V /  U13 

B29 nUSB_OTG_CHD  3.3V  U16 

B30 GND 
GND 

 0V   

B31 GND  0V   

B32 JTAG_TCK JTAG  3.3V  M14 

B33 PMIC_ON_REQ   3.3V  T9 
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/

 

 

 

B34 JTAG_nTRST  JTAG  3.3V  N14 

B35 CCM_CLK1_N   3.3V  P16 

B36 JTAG_TMS JTAG  3.3V  P14 

B37 CCM_CLK1_P   3.3V  P17 

B38 JTAG_TDI JTAG  3.3V  N16 

B39 ADC_CH9 ADC ADC 9   M15 

B40 JTAG_TDO JTAG  3.3V  N15 

B41 ADC_CH8 ADC ADC 8/   N17 

B42 JTAG_MOD JTAG  3.3V  P15 

B43 VREF_ADC ADC    M13 

B44 GND GND  0V   

B45 UART1_TX 

UART 

 3.3V  K14 

B46 UART1_RX  3.3V  K16 

B47 UART2_TX  3.3V  J17 

B48 UART2_RX  5.0V  J16 

B49 UART3_TX  3.3V  H17 

B50 UART3_RX  3.3V  H16 

B51 UART4_TX  3.3V  G17 

B52 UART4_RX  3.3V  G16 

B53 UART5_TX  3.3V  F17 

B54 UART5_RX  3.3V  G13 

B55 TS_XN 

TOUCH 

XPUL  3.3V  L17 

B56 TS_XP XNUR  3.3V  M16 

B57 TS_YN YPLL  3.3V  L15 

B58 TS_YP YNLR  3.3V  L14 

B59 GND GND  0V   

B60 3V_BAT RTC      

3.5 M3352 (A8 ) 

3.5.1  

M3352 MiniARM M3352-128LI-F128T M3352-256LI-F256T
M3352-512LI-F512T M3354-256LI-F512T M3354-512LI-F1GT ZLG

AM335x 800MHz Cortex-A8
ARM9 M3352

6 UART 2 CAN-Bus 2 USB OTG 2 
 

M3352
3.15 a

3.15 b  
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3.15  M3352 IoT-A3352LI ( ) 

3.5.2  

� CPU TI Cortex-A8 AM3352  

� 800MHz  

� 128M 256M 512M DDR3  

� 128M 256M 512M 1G NandFlash  

�  

� Linux AWorks  

� TCP/IP  

� SD/MMC U  

� 2 USB2.0 OTG  

� 1 100M RMII 1 RGMII  

� 6  

� 1 SD Card  

� CAN UART I2C  

� JTAG  

� 6 PCB  

� 35mm 48mm  

� 5V 2%  

3.5.3  

M3352 AM335x DDR3 NandFlash 35mm
48mm 3.16  
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3.16  M3352  

3.5.4  

M3352 3.14
 

3
CPU 5

M3352-128LI-F128T M3352-256LI-F256T
M3352-512LI-F512T M3354-256LI-F512T M3354-512LI-F1GT  

3.14  M3352  

 

 

M3352- M3354- 

128LI- 256LI- 512LI 256LI- 512LI- 

F128T F256T -F512T F512T F1GT 

 Linux AWorks 

 AM3352 AM3352 AM3352 AM3354 AM3354 

 800MHz 

 128MB 256MB 512MB 256MB 512MB 

 128MB 256MB 512MB 512MB 1GB 

  

 1366 x 768 

USB 2  

 6  

CAN-bus 2  

 2  

SD  1  

SPI 1  

I²C 1  

ADC 4 12  

  

PWM 3  
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3.5.5  I/O  

M3352 I/O

BSP

3.17
J1

J2

J1 J2

3.15  

3.15  M3352 (J1) 

 
   

 
/  

 

A1 

NC NC  

   

A2    

A3    

A4    

A5 GPIO1_15 
GPIO 

GPIO1_15 3.3V /  U13 

A6 GPIO1_12 GPIO1_12 3.3V /  T12 

A7 TFT_HSYNC 

LCD 

TFT  3.3V  R5 

A8 TFT_B0 16bit TFT 0 3.3V  R1 

A9 TFT_VCLK TFT  3.3V  V5 

A10 TFT_B1 16bit TFT 1 3.3V  R2 

A11 TFT_VSYNC TFT  3.3V  U5 

A12 TFT_B2 16bit TFT 2 3.3V  R3 

A13 TFT_VDEN TFT  3.3V  R6 

A14 TFT_B3 16bit TFT 3 3.3V  R4 

A15 GND POWER  0V   

A16 TFT_B4 LCD 16bit TFT 4 3.3V  T1 

A17 
NETPHY_RXCL

K 

RMII1_REF_

CLK 
 3.3V  H18 

A18 TFT_G0 LCD 16bit TFT 0 3.3V  T2 

A19 NETPHY_RXDV MII1_CRS  3.3V  H17 

A20 TFT_G1 LCD 16bit TFT 1 3.3V  T3 

A21 NETPHY_TXE# MII1_TX_EN  3.3V  J16 

A22 TFT_G2 LCD 16bit TFT 2 3.3V  T4 

 

 

3.17  M3352  



AWorks C  

61 

 

 
   

 
/  

 

A23 NETPHY_RXER MII1_RX_ER  3.3V  J15 

A24 TFT_G3 LCD 16bit TFT 3 3.3V  U1 

A25 NETPHY_TXD1 MII1_TXD1 1 3.3V  K16 

A26 TFT_G4 LCD 16bit TFT 4 3.3V  U2 

A27 NETPHY_TXD0 MII1_TXD0 0 3.3V  K17 

A28 TFT_G5 LCD 16bit TFT 5 3.3V  U3 

A29 NETPHY_RXD1 MII1_RXD1 1 3.3V  L15 

A30 TFT_R0 LCD 16bit TFT 0 3.3V  U4 

A31 NETPHY_RXD0 MII1_RXD0 0 3.3V  M16 

A32 TFT_R1 LCD 16bit TFT 1 3.3V  V2 

A33 GND POWER  0V   

A34 TFT_R2 LCD 16bit TFT 2 3.3V  V3 

A35 MII_MDC MDIO 
PHY 

3.3V  M18 

A36 TFT_R3 LCD 16bit TFT 3 3.3V  V4 

A37 MII_MDIO MDIO 
PHY 

3.3V /  M17 

A38 TFT_R4 LCD 16bit TFT 4 3.3V  T5 

A39 GND POWER  0V   

A40 GND POWER  0V   

A41 GPMC_A0 RGMII2 RGMII_TCTL 3.3V  R13 

A42 GPMC_D0 GPMC GPMC 0 3.3V /  U7 

A43 GPMC_A1 RGMII3 RGMII_RCTL 3.3V  V14 

A44 GPMC_D1 GPMC GPMC 1 3.3V /  V7 

A45 GPMC_A2 RGMII4 RGMII_TXD3 3.3V  U14 

A46 GPMC_D2 GPMC GPMC 2 3.3V /  R8 

A47 GPMC_A3 RGMII5 RGMII_TXD2 3.3V  T14 

A48 GPMC_D3 GPMC GPMC 3 3.3V /  T8 

A49 GPMC_A4 RGMII6 RGMII_TXD1 3.3V  R14 

A50 GPMC_D4 GPMC GPMC 4 3.3V /  U8 

A51 GPMC_A5 RGMII7 RGMII_TXD0 3.3V  V15 

A52 GPMC_D5 GPMC GPMC 5 3.3V /  V8 

A53 GPMC_A6 RGMII8 RGMII_TCLK 3.3V  U15 

A54 GPMC_D6 GPMC GPMC 6 3.3V /  R9 

A55 GPMC_A7 RGMII9 RGMII_RCLK 3.3V  T15 

A56 GPMC_D7 GPMC GPMC 7 3.3V /  T9 

A57 GPMC_A8 RGMII10 RGMII_RXD3 3.3V  V16 

A58 GND POWER  0V   

A59 GPMC_A9 RGMII11 RGMII_RXD2 3.3V  U16 
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/  

 

A60 GPMC_nBE0_CLE GPMC GPMC  3.3V  T6 

A61 GPMC_A10 RGMII12 RGMII_RXD1 3.3V  T16 

A62 GPMC_nWE GPMC GPMC  3.3V  U6 

A63 GPMC_A11 RGMII13 RGMII_RXD0 3.3V  V17 

A64 GPMC_nAVD_ALE 

GPMC 

GPMC  3.3V  R7 

A65 GPMC_nWAIT0 GPMC 0 3.3V  T17 

A66 GPMC_nOE GPMC  3.3V  T7 

A67 GPIO1_28   3.3V  U18 

A68 GPMC_nWP GPMC GPMC  3.3V  U17 

A69 USB0_D_P 

USB 

USB0 D+  3.3V /  N17 

A70 USB1_DRVVBUS USB1 VBUS  3.3V  F15 

A71 USB0_D_N USB0 D-  3.3V /  N18 

A72 USB1_D_P USB0 D+  3.3V /  R17 

A73 USB0_DRVVBUS USB0 VBUS  3.3V  F16 

A74 USB1_D_N USB0 D-  3.3V /  R18 

A75 USB0_VBUS USB0 VBUS  5.0V  P15 

A76 USB1_ID USB1 ID  3.3V  P17 

A77 USB0_ID USB0 ID  3.3V  P16 

A78 USB1_CE USB1  3.3V  P18 

A79 USB0_CE USB0  3.3V  M15 

A80 USB1_VBUS USB1 VBUS  5.0V  T18 

 
   

 
/  

 

B1 

VDD_5.0 POWER 5V  

5V   

B2 5V   

B3 5V   

B4 5V   

B5 GND POWER  0V   

B6 GND POWER  0V   

B7 MMC0_D3 SD SD 3 3.3V /  F17 

B8 nRSTOUT Reset Out  3.3V  A10 

B9 MMC0_D2 SD SD 2 3.3V /  F18 

B10 Vref_ADC ADC ADC     

B11 MMC0_D1 SD SD 1 3.3V /  G15 

B12 I2C2_SDA I2C I2C2_SDA 3.3V /  A17 

B13 MMC0_D0 SD SD 0 3.3V /  G16 

B14 I2C2_SCL I2C I2C2_SCL 3.3V  B17 
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B15 MMC0_nCD SD SD  3.3V  C15 

B16 I2C1_SCL I2C I2C1_SCL 3.3V  A16 

B17 MMC0_CLK SD SD  3.3V  G17 

B18 I2C1_SDA I2C I2C1_SDA 3.3V /  B16 

B19 MMC0_CMD SD SD  3.3V /  G18 

B20 GND POWER  0V   

B21 GPIO1_13 GPIO GPIO1_13 3.3V /  R12 

B22 EMU4 GPMC_nCS3 GPIO2_0  3.3V  T13 

B23 GPIO1_14 GPIO GPIO1_14 3.3V /  V13 

B24 EMU2 SD  GPIO0_19 SD  3.3V  A15 

B25 GPIO0_7 
GPIO 

GPIO0_7  3.3V  C18 

B26 EMU3 GPIO0_20  3.3V  D14 

B27 NAND/SD  NAND SD  3.3V  R3 

B28 EMU0 EMU EMU0 3.3V /  C14 

B29 PWR_OK  3.3V  3.3V   

B30 EMU1 EMU EMU1 3.3V /  B14 

B31 WDO_EN 
/  

 

 
3.3V   

B32 GND POWER  0V   

B33 nRST_IN nRST_IN  3.3V   

B34 
MCASP0_AH

CLKX 
GPIO GPIO3_21 3.3V  A14 

B35 GND POWER  0V   

B36 
MCASP0_AX

R1 
MCASP 1 3.3V /  D13 

B37 UART0_TXD UART UART0  3.3V  E16 

B38 MCASP0_FSR MCASP  3.3V  C13 

B39 UART0_RXD UART UART0  3.3V  E15 

B40 
MCASP0_AC

LKX 
MCASP  3.3V  A13 

B41 UART1_TXD UART UART1  3.3V  D15 

B42 MCASP0_FSX MCASP  3.3V  B13 

B43 UART1_RXD UART UART1  3.3V  D16 

B44 
MCASP0_AH

CLKR 
 GPIO3_17  3.3V  C12 

B45 UART2_TXD UART UART2  3.3V  L18 

B46 
MCASP0_AC

LKR 
MCASP  3.3V  B12 

B47 UART2_RXD UART UART2  3.3V  K18 
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/  

 

B48 MCASP0_AXR0 MCASP 0 3.3V /  D12 

B49 UART3_TXD UART UART3  3.3V  L16 

B50 GND POWER  0V   

B51 UART3_RXD UART UART3  3.3V  L17 

B52 JTAG_TCK JTAG TAP  3.3V  A12 

B53 UART4_TXD UART UART4  3.3V  K15 

B54 JTAG_TDO JTAG TAP  3.3V  A11 

B55 UART4_RXD UART UART4  3.3V  J18 

B56 JTAG_TDI JTAG TAP  3.3V  B11 

B57 UART5_TXD UART UART5  3.3V  J17 

B58 JTAG_TMS JTAG TAP  3.3V  C11 

B59 UART5_RXD UART UART5  3.3V  H16 

B60 JTAG_nTRST JTAG TAP  3.3V  B10 

B61 CAN0_TXD CAN CAN0  3.3V  D18 

B62 AI_7 ADC  1.8V  C9 

B63 CAN0_RXD CAN CAN0  3.3V  D17 

B64 AI_6 ADC  1.8V  A8 

B65 CAN1_TXD CAN CAN1  3.3V  E18 

B66 AI_5 ADC  1.8V  B8 

B67 CAN1_RXD CAN CAN1  3.3V  E17 

B68 AI_4 ADC  1.8V  C8 

B69 GPIO0_22 GPIO GPIO0_22 3.3V /  U10 

B70 AI_3 TOUCH YNLR  1.8V  A7 

B71 GPIO0_23 GPIO GPIO0_23 3.3V /  T10 

B72 AI_2 TOUCH YPLL  1.8V  B7 

B73 GPIO0_26 GPIO GPIO0_26 3.3V /  T11 

B74 AI_1 TOUCH XNUR  1.8V  C7 

B75 GPIO0_27 GPIO GPIO0_27 3.3V /  U12 

B76 AI_0 TOUCH XPUL  1.8V  B6 

B77 GPIO1_31 GPIO GPIO1_31 3.3V /  V9 

B78 GND POWER  0V   

B79 GPIO1_30 GPIO GPIO1_30 3.3V /  U9 

B80 VBAT RTC 
CPU RTC

3V  
3.0V   
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3.6  

3.17

15  

(1) AW280-64F8 

(2) M283-64F128LI-T 

(3) M283-128F128LI-T 

(4) M287-64F128LI-T 

(5) M287-128F128LI-T 

(6) AW6748-128 

(7) AW6748-64F128 

(8) M6Y2C-256F256LI-T 

(9) M6G2C-128LI 

(10) M6G2C-256LI 

(11) M3352-128LI-F128T 

(12) M3352-256LI-F256T 

(13) M3352-512LI-F512T 

(14) M3354-256LI-F512T 

(15) M3354-512LI-F1GT 
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3.17  ARM9 & DSP & Cortex-A  

 

 

AW280 M283- M287- AW6748- M6Y2C- M6G2C- M3352- M3354- 

-64 64 128 64 128 128 64 256 128 256 128 256 512 256 512 

F F 

 

F 

LI 

LI-F 

8 128 128 256 128 256 512 512 1G 

 LI-T  LI-T T 

CPU  
i.MX TMS320 

C6748 

6Y2CVM0 
AM3352 AM3354 

280 283 287 8AA 5AA 

(MHz) 454 375 800 528 800 

Flash(MB) 8 128 256 128 256 128 256 512 1024 

(MB) 64 128 64 128 64 256 128 256 128 256 512 256 512 

 
AWor

ks 
Linux AWorks AWorks Linux AWorks 

 2  1  2  1  2  1 1  

CAN 2  -- -- 2  -- -- 2  

UART 6  2  8  6  

I2C 2  1  1 I2C 1  

SPI 
 3  -- -- 1  

 4  2  4  2  4  2  

USB 1  HOST 1 OTG 2 USB 2.0 OTG 

SD 2  1  2  1 2  

LCD -- 16 RGB(565) 

 -- 4  -- -- 4  

CSI -- -- -- -- -- -- -- 1  -- -- -- -- -- 

2D/3D  -- -- -- -- -- -- -- -- -- -- -- -- --  

I2S/SAI 1  2   

PWM 
8  

( ) 
1 8  

1  

2  
2  3  

ADC 8  4 8  -- -- 1 2  4  

 -- -- -- -- -- -- --  -- -- -- -- -- 

GPIO 
 36 15 36 19 6 -- -- -- -- -- 

 110 75 110 120 106 -- -- -- -- -- 

 
 

JTAG  

 3.3V 5.0V 

 -40 ~ +85

 30 48mm 35 48mm 30 48mm 35 48mm 
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4 ARM9&Cortex-A  

 

✍

ARM9 Cortex-A SoC
Wi-Fi zigbee LoRa RFID

AWorks IoT 4.0  

4.1 A280 (ARM9 ) 

4.1.1  

A280 A280-Z64F8AWI-T A280-W64F8AWI-T A280-M64F8AWI-T
ZLG SoC

NXP ARM9 i.MX28 454MHz DDR2 SPI Flash
Wi-Fi zigbee RFID UART I2C I2S Ethernet

USB SSP PMU
 

A280
4.1 zigbee 4.2

Wi-Fi 4.3 RFID 4.4  

   

4.1  A280-Z64F8AWI-T 4.2  A280-W64F8AWI-T 4.3  A280-M64F8AWI-T 

 

4.4  AW280_EV_Board  ( ) 
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4.1.2  

� CPU NXP  i.MX28  

� 454MHz  

� 64MB DDR2  

� 8MB SPI Flash  

� PMU  

�  

� AWorks  

� TCP/IP  

� SD/MMC U  

� 1 10M/100M  

� 1 SD Card  

� 1 USB2.0 Host 1 USB2.0 OTG  

� zigbee Wi-Fi RFID  

� 4  

� 2 I²C 1 SPI 8 12 ADC( 1 ADC)  

� JTAG  

� 6 PCB  

� 30mm 48mm  

� 3.3V 2%  

4.1.3  

A280 i.MX28 DDR2 SPI Flash Wi-Fi zigbee
RFID 30mm 48mm A280

 

 

4.5  A280  
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4.1.4  

A280 4.1
 

4.1  A280  

 A280-Z64F8AWI-T A280-W64F8AWI-T A280-M64F8AWI-T 

 AWorks 

ARM  i.MX28  

ARM  454MHz 

 64MB 

 8MB 

zigbee    

Wi-Fi    

RFID    

  

USB 1 HOST 1 OTG 

 5  6  6  

CAN-bus  

 2  

SD  2  1  1  

 1  

I²C 2  

ADC 8  

PWM 8  

4.1.5 I/O  

A280 I/O

SDK

 

4.6
J1 A1 ~ A80

J2 B1 ~ B80
J1

J2
4.2 4.3  

 

4.6  A280  
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4.2  A280 (J1) 

    
 

/  
 

A1 
USB_DEV_DE

T 

USB Device 

 
USB DEVICE  5V  E17 

A2 3.3V  3.3V  3.3V   

A3 GND  ,  0V   

A4 3.3V  3.3V  3.3V   

A5 ADC0 ADC 12  ADC0 428KHz  1.8V  C15 

A6 GND  ,  0V   

A7 ADC1 ADC ADC1 428KHz  1.8V  C9 

A8 JTAG_TRST JTAG JTAG  3.3V  D14 

A9 ADC6 ADC ADC6 428KHz  1.8V  C14 

A10 
JTAG_RTCK/

GPIO4_20 
JTAG JTAG  3.3V  E14 

A11 HSADC ADC ADC 2MHz  1.8V  B14 

A12 JTAG_TDO JTAG JTAG  3.3V  E13 

A13 
USB_OTG_ID/

GPIO3_18 
USB OTG USB OTG /  3.3V  K8 

A14 JTAG_TCK JTAG JTAG  3.3V  E11 

A15 USB_OTG_P USB OTG USB OTG P 5V /  B10 

A16 JTAG_TMS JTAG JTAG  3.3V  D12 

A17 USB_OTG_N USB OTG USB OTG N 5V /  A10 

A18 JTAG_TDI JTAG JTAG  3.3V  E12 

A19 USB_H_P USB HOST USB HOST P 5V /  A8 

A20 GND  ,  0V   

A21 USB_H_N USB HOST USB HOST N 5V /  B8 

A22 nRST_OUT  
USB0_DEVICE

USB 

HOST 5V  

3.3V  
 

A23 
BEEP/GPIO3_

29 
GPIO  3.3V /  E10 

A24 nRST_IN   3.3V  
 

A25 ERR/GPIO2_5 SYS ,  3.3V  C5 

A26 WDO_EN  

0  

1 3.3V  

 

3.3V  
 

A27 RUN/GPIO2_6 SYS ,  3.3V  D5 
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/  

 

A28 Factory/GPIO2_4 
SYS

 
 

 

3.3V /  B5 

A29 I2C1_SCL/GPIO3_16 I2C1 I2C1  3.3V  K7 

A30 I2C0_SCL/GPIO3_24 I2C0 I2C0  3.3V  C7 

A31 I2C1_SDA/GPIO3_17 I2C1 I2C1  3.3V /  L7 

A32 I2C0_SDA/GPIO3_25 I2C0 I2C0  3.3V /  D8 

A33 VDD_XTAL   3.3V  C12 

A34 GND   0V   

A35 PSWITCH 
  

1.2V  A11 

A36 GPIO3_26 GPIO GPIO3_26 3.3V /  E8 

A37 GPIO3_21 GPIO GPIO3_21 3.3V /  G6 

A38 AUART4_RX/GPIO3_22 AUART4  4  3.3V  F7 

A39 GPIO3_20 GPIO GPIO3_20 3.3V /  G7 

A40 AUART4_TX/GPIO3_23 AUART4  4  3.3V  E7 

A41 SD_D0/GPIO2_0 SDIO SDIO 0 3.3V /  B6 

A42 SD_WP/GPIO0_17 SDIO SDIO  3.3V  N9 

A43 SD_D1/GPIO2_1 SDIO SDIO 1 3.3V /  C6 

A44 SD_DETECT/GPIO2_9 SDIO SDIO  3.3V  D10 

A45 SD_D2/GPIO2_2 SDIO SDIO 2 3.3V /  D6 

A46 SD_SCK/GPIO2_10 SDIO SDIO  3.3V  A6 

A47 SD_D3/GPIO2_3 SDIO SDIO 3 3.3V /  A5 

A48 SD_CMD/GPIO2_8 SDIO SDIO  3.3V  A4 

A49 ENET1_RX_EN/GPIO4_15 NET1 1  3.3V  J3 

A50 GND    0V   

A51 ENET1_RXD1/GPIO4_10 NET1 1 1 3.3V  J2 

A52 ENET1_TX_EN/GPIO4_14 NET1 1  3.3V  J4 

A53 ENET1_RXD0/GPIO4_9 NET1 1 0 3.3V  J1 

A54 ENET1_TXD1/GPIO4_12 NET1 1 1 3.3V  G2 

A55 ENET0_RX_CLK/GPIO4_13 NET0 0  3.3V  F3 

A56 ENET1_TXD0/GPIO4_11 NET1 1 0 3.3V  G1 

A57 ENET0_RX_EN/GPIO4_2 NET0 0  3.3V  E4 

A58 ENET0_TX_CLK/GPIO4_5 NET0 0  3.3V  E3 

A59 ENET0_RXD1/GPIO4_4 NET0 0 1 3.3V  H2 

A60 ENET0_TX_EN/GPIO4_6 NET0 0  3.3V  F4 

A61 ENET0_RXD0/GPIO4_3 NET0 0 0 3.3V  H1 

A62 ENET0_TXD1/GPIO4_8 NET0 0 1 3.3V  F2 

A63 ENET_MDIO/GPIO4_1 NET   3.3V /  H4 
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/  

 

A64 ENET0_TXD0/GPIO4_7 NET0 0 0 3.3V  F1 

A65 ENET_CLK/GPIO4_16 NET  3.3V  E2 

A66 ENET_MDC/GPIO4_0 NET   3.3V  G4 

A67 GND  
 

0V   

A68 GND  0V   

A69 GPIO1_30 GPIO GPIO1_30 3.3V /  N1 

A70 GPIO1_28 GPIO GPIO1_28 3.3V /  L1 

A71 GPIO1_31 GPIO GPIO1_31 3.3V /  N5 

A72 GPIO1_29 GPIO GPIO1_29 3.3V /  M1 

A73 GPIO2_12 GPIO GPIO2_12 3.3V /  B1 

A74 SPI3_SCK/GPIO2_24 SPI3 SPI3  3.3V  A2 

A75 GPIO2_13 GPIO GPIO2_13 3.3V /  C1 

A76 SPI3_MOSI/GPIO2_25 SPI3 SPI3  3.3V /  C2 

A77 GPIO2_14 GPIO GPIO2_14 3.3V /  D1 

A78 SPI3_MISO/GPIO2_26 SPI3 SPI3  3.3V  B2 

A79 GPIO2_15 GPIO GPIO2_15 3.3V /  E1 

A80 SPI3_SS0/GPIO2_27 SPI3 SPI3 0 3.3V /  D2 

4.3  A280 (J2) 

  
 

 
 

 
/  

 

B1 GPIO0_16 GPIO GPIO0_16 3.3V /  N7 

B2 GPIO0_7 GPIO GPIO0_7 zigbee  3.3V /  T6 

B3 GPIO0_20 GPIO GPIO0_20 3.3V /  N6 

B4 GPIO0_6 GPIO GPIO0_6 zigbee/Wi-Fi  3.3V /  U6 

B5 GPIO0_21 GPIO GPIO0_21 Wi-Fi/Mifare  3.3V /  N8 

B6 GPIO0_5 GPIO GPIO0_5 zigbee/Wi-Fi  3.3V /  R7 

B7 GPIO0_24 GPIO GPIO0_24 3.3V /  R6 

B8 GPIO0_4 GPIO GPIO0_4 zigbee/Wi-Fi  3.3V /  T7 

B9 GPIO0_25 GPIO GPIO0_25 Wi-Fi/Mifare  3.3V /  P8 

B10 GPIO0_3 GPIO GPIO0_3 zigbee /Wi-Fi/Mifare  3.3V /  U7 

B11 GPIO0_26 GPIO GPIO0_26 3.3V /  P6 

B12 GPIO0_2 GPIO GPIO0_2 zigbee /Wi-Fi/Mifare  3.3V /  R8 

B13 GPIO0_27 GPIO GPIO0_27 3.3V /  P7 

B14 GPIO0_1 GPIO GPIO0_1 zigbee /Wi-Fi/Mifare  3.3V /  T8 

B15 GPIO0_28 GPIO GPIO0_28 3.3V /  L9 

B16 GPIO0_0 GPIO GPIO0_0 zigbee /Wi-Fi/Mifare  3.3V /  U8 

B17 GND 
 

 

 

0V   

B18 GND 0V   
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/  

 

B19 CAN1_TX/GPIO0_18 CAN1 CAN1  3.3V  M7 

B20 AUART3_TX/GPIO3_13 AUART3 3  3.3V  L5 

B21 CAN1_RX/GPIO0_19 CAN1 CAN1  3.3V  M9 

B22 AUART3_RX/GPIO3_12 AUART3 3  3.3V  M5 

B23 CAN0_TX/GPIO0_22 CAN0 CAN0  3.3V  M8 

B24 AUART2_TX/GPIO3_9 AUART2 2  3.3V  F5 

B25 CAN0_RX/GPIO0_23 CAN0 CAN0  3.3V  L8 

B26 AUART2_RX/GPIO3_8 AUART2 2  3.3V  F6 

B27 GPIO3_15 GPIO GPIO3_15 3.3V /  K6 

B28 DUART_TX/GPIO3_3 DUART  3.3V  J7 

B29 GPIO3_14 GPIO GPIO3_14 3.3V /  L6 

B30 DUART_RX/GPIO3_2 DUART  3.3V  J6 

B31 GPIO3_11 GPIO GPIO3_11 3.3V /  H7 

B32 AUART1_TX/GPIO3_5 AUART1 
1  

Zigbee  
3.3V  K4 

B33 GPIO3_10 GPIO GPIO3_10 3.3V /  H6 

B34 AUART1_RX/GPIO3_4 AUART1 
1  

zigbee  
3.3V  L4 

B35 GPIO3_7 GPIO GPIO3_7 3.3V /  J5 

B36 AUART0_TX/GPIO3_1 AUART0 0  3.3V  H5 

B37 GPIO3_6 GPIO GPIO3_6 3.3V /  K5 

B38 AUART0_RX/GPIO3_0 AUART0 0  3.3V  G5 

B39 GND   0V   

B40 GND   0V   

B41 ADC3 ADC ADC3 1.8V  D9 

B42 ADC5 ADC ADC5 1.8V  D15 

B43 ADC2 ADC 12  ADC2 1.8V  C8 

B44 ADC4 ADC 12  ADC4 1.8V  D13 

B45 GPIO1_27 GPIO GPIO1_27 3.3V /  P5 

B46 GPIO1_24 GPIO GPIO1_24 3.3V /  P4 

B47 GPIO1_26 GPIO GPIO1_26 3.3V /  M4 

B48 GPIO1_25 GPIO GPIO1_25 3.3V /  K1 

B49 GPIO3_28 GPIO GPIO3_28 3.3V /  E9 

B50 GPIO3_30 GPIO GPIO3_30 3.3V /  M6 

B51 GPIO1_23 GPIO GPIO1_23 3.3V /  R5 

B52 GPIO1_22 GPIO GPIO1_22 3.3V /  T5 

B53 GPIO1_21 GPIO GPIO1_21 3.3V /  U5 

B54 GPIO1_20 GPIO GPIO1_20 3.3V /  R4 

B55 GPIO1_19 GPIO GPIO1_19 3.3V /  T4 
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/  
 

B56 GPIO1_18 GPIO GPIO1_18 3.3V /  U4 

B57 GPIO1_17 GPIO GPIO1_17 3.3V /  R3 

B58 GPIO1_16 GPIO GPIO1_16 3.3V /  T3 

B59 GPIO1_15 GPIO GPIO1_15 3.3V /  U3 

B60 GPIO1_14 GPIO GPIO1_14 3.3V /  U2 

B61 GPIO1_13 GPIO GPIO1_13 3.3V /  T2 

B62 GPIO1_12 GPIO GPIO1_12 3.3V /  T1 

B63 GPIO1_11 GPIO GPIO1_11 3.3V /  R2 

B64 GPIO1_10 GPIO GPIO1_10 3.3V /  R1 

B65 GPIO1_9 GPIO GPIO1_9 3.3V /  P3 

B66 GPIO1_8 GPIO GPIO1_8 3.3V /  P2 

B67 GPIO1_7 GPIO GPIO1_7 3.3V /  P1 

B68 GPIO1_6 GPIO GPIO1_6 3.3V /  N2 

B69 GPIO1_5 GPIO GPIO1_5 3.3V /  M3 

B70 GPIO1_4 GPIO GPIO1_4 3.3V /  M2 

B71 GPIO1_3 GPIO GPIO1_3 3.3V /  L3 

B72 GPIO1_2 GPIO GPIO1_2 3.3V /  L2 

B73 GPIO1_1 GPIO GPIO1_1 3.3V /  K3 

B74 GPIO1_0 GPIO GPIO1_0 3.3V /  K2 

B75 GND   0V   

B76 GND   0V   

B77 NC 

 NC/  

   

B78 NC    

B79 NC    

B80 NC    

4.2 A287 (ARM9 ) 

4.2.1  

A287 A287-W128LI A287-WB128LI A287-W128F256LI-T
ZLG
NXP ARM9 i.MX287 454MHz DDR2

NandFlash Wi-Fi Wi-Fi BT UART
I2C I2S Ethernet USB PMU

 

A287
4.7 4.8 A287-W128LI

A287-WB128LI 4.9  
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4.7  A287-W128LI  4.8  A287-WB128LI  

 

4.9  A287  ( ) 

4.2.2  

� CPU NXP i.MX287  

� 454MHz  

� 128MB DDR2  

� 128MB NandFlash  

� PMU  

� Linux AWorks  

�  

� SD/MMC U  

� 1 USB2.0 HOST 1 USB2.0 OTG  

� 2 10M/100M  

� 6 2 CAN  

� 1 SD Card  

� 1 I²C 1 SPI 1 I²S 4 12 ADC  

� LCD 800 480  

� 4  
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� Wi-Fi 802.11b/g/n 4.0  

� JTAG  

�  

� 6 PCB  

� 30mm 48mm  

� 3.3V 5%  

4.2.3  

A287 i.MX287 DDR2 NAND Flash Wi-Fi BT
30mm 48mm A287

 

 

4.10  A287  

4.2.4  

A287 4.4
 

4.4  A287  

 A287-W128LI A287-WB128LI A287-W128F256LI-T 

ARM  i.MX287 i.MX287 i.MX287 

ARM  454MHz 454MHz 454MHz 

 Linux AWorks Linux AWorks Linux AWorks 

 128MB 128MB 128MB 

 128MB 128MB 256MB 

Wi-Fi IEEE 802.11 b/g/n IEEE 802.11 b/g/n IEEE 802.11 b/g/n 

  V4.0 V4.0 

    

 16  RGB 565 800 480 

 4  
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 A287-W128LI A287-WB128LI A287-W128F256LI-T 

USB 1 HOST 1 OTG 

 6 1  5 1  5 1  

CAN-Bus 2  

 2  

SD  1  

 1  

SPI 1 2  

I2C 1 2  

ADC 4 8  

PWM 1 6  

GPIO 

4.2.5 I/O  

A287 I/O

BSP 

4.11
A

A1 ~ A80 B B1 ~ B60

A B
4.5 4.6  

4.5  A287 A  

    
 

/  
 

A1 GND 
POWER 

 0V   

A2 GND  0V   

A3 nRST_OUT 
WDG 

 3.3V   

A4 nRST_IN  3.3V   

A5 SPI3_SCK 

SPI3     

 3.3V  A2 

A6 SPI3_MOSI  3.3V  C2 

A7 SPI3_MISO  3.3V  B2 

A8 SPI3_SS0 0 3.3V  D2 

A9 AUART2_TX 

AUART 

2  3.3V  C3 

A10 AUART3_RX 3  3.3V  B3 

A11 AUART3_TX 3  3.3V  C4 

 
4.11  A287  
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/  
 

A12 AUART2_RX 
AUART 

2  3.3V  A3 

A13 AUART4_RX 4  3.3V  F7 

A14 GPIO3_20 GPIO GPIO3_20 3.3V  G7 

A15 AUART4_TX AUART 4  3.3V  E7 

A16 GPIO3_21 

GPIO 

GPIO3_21 3.3V  G6 

A17 GPIO3_26 GPIO3_26 3.3V  E8 

A18 GPIO3_27 283  3.3V  D7 

A19 GPIO1_28 GPIO1_28 3.3V  L1 

A20 RESERVED NC NC    

A21 ENET1_TXD0 NET1 0 3.3V  G1 

A22 RESERVED NC NC    

A23 ENET1_TXD1 

NET1 

1 3.3V  G2 

A24 ENET1_RX_EN  3.3V  J3 

A25 ENET1_TX_EN  3.3V  J4 

A26 ENET1_RXD0 0 3.3V  J1 

A27 ENET0_RX_EN NET0  3.3V  E4 

A28 ENET1_RXD1 NET1 1 3.3V  J2 

A29 ENET0_TXD0 

NET0 

0 3.3V  F1 

A30 ENET0_TXD1 1 3.3V  F2 

A31 ENET0_TX_CLK GPIO 3.3V  E3 

A32 ENET0_RXD0 0 3.3V  H1 

A33 ENET0_RX_CLK GPIO 3.3V  F3 

A34 ENET0_RXD1 1 3.3V  H2 

A35 ENET_MDC   3.3V  G4 

A36 ENET0_TX_EN NET0  3.3V  F4 

A37 ENET_MDIO   3.3V /  H4 

A38 ENET_CLK NET CLK  3.3V  E2 

A39 GND 
POWER 

 0V   

A40 GND  0V   

A41 USB_OTG_ID USB OTG OTG ID  3.3V  K8 

A42 USB_H_N USB HOST N 3.3V /  B8 

A43 GPIO3_29 GPIO GPIO3_29 3.3V  E10 

A44 USB_H_P USB1 P 3.3V /  A8 

A45 USB_OTG_P USB0 OTG P 3.3V /  B10 

A46 VDD_XTAL POWER  3.3V  C12 

A47 USB_OTG_N USB OTG N 3.3V /  A10 

A48 PSWITCH PSWITCH  3.3V  A11 

A49 GND POWER  0V   

A50 BOOT_SELECT BOOT SD BT 3.3V   
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A51 WDO_EN WDG  3.3V   

A52 BOOT_MODE BOOT USB BT 3.3V   

A53 

3.3V POWER 

 3.3V   

A54  3.3V   

A55  3.3V   

A56  3.3V   

A57  3.3V   

A58  3.3V   

A59  3.3V   

A60  3.3V   

A61 USB_DEV_DET 
POWER 

DEVICE  5V  
E17 

A62 USB_DEV_DET DEVICE  5V  

A63 SD_D1 

SD 

1 3.3V /  C6 

A64 SD_D0 0 3.3V /  B6 

A65 SD_D3 3 3.3V /  A5 

A66 SD_D2 2 3.3V /  D6 

A67 SD_WP  3.3V  N9 

A68 SD_CMD  3.3V  A4 

A69 SD_CARD_DETE  3.3V  D10 

A70 SD_SCK  3.3V  A6 

A71 ADC0 

ADC 

ADC0  3.3V  C15 

A72 HSADC ADC 3.3V  B14 

A73 ADC6 ADC6  3.3V  C14 

A74 ADC1 ADC1 3.3V  C9 

A75 JTAG_TDO 

JTAG 

 3.3V  E13 

A76 JTAG_TCK  3.3V  E11 

A77 JTAG_TRST  3.3V  D14 

A78 JTAG_TMS  3.3V  D12 

A79 JTAG_RTCK  3.3V  E14 

A80 JTAG_TDI  3.3V  E12 

4.6  A287 B  

    
 

/  
 

B1 GPIO2_13 

GPIO 

GPIO2_13 3.3V  C1 

B2 GPIO2_12 GPIO2_12 3.3V  B1 

B3 GPIO2_15 GPIO2_15 3.3V  E1 

B4 GPIO2_14 GPIO2_14 3.3V  D1 

B5 GPIO3_7 GPIO3_7 3.3V  J5 
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B6 GPIO3_6 

GPIO 

GPIO3_6 3.3V  K5 

B7 GPIO3_11 GPIO3_11 3.3V  H7 

B8 GPIO3_10 GPIO3_10 3.3V  H6 

B9 GPIO3_14 GPIO3_14 3.3V  L6 

B10 GPIO3_15 GPIO3_15 3.3V  K6 

B11 GPIO3_13 GPIO3_13 3.3V  L5 

B12 GPIO3_12 GPIO3_12 3.3V  M5 

B13 GPIO3_9 GPIO3_9 3.3V  F5 

B14 GPIO3_8 GPIO3_8 3.3V  F6 

B15 AUART1_TX 
AUART1 

1  3.3V  K4 

B16 AUART1_RX 1  3.3V  L4 

B17 AUART0_TX 
AUART0 

0  3.3V  H5 

B18 AUART0_RX 0  3.3V  G5 

B19 DUART_TX 
DUART 

 3.3V  J7 

B20 DUART_RX  3.3V  J6 

B21 GPIO1_17 
GPIO 

GPIO1_17 3.3V  R3 

B22 GPIO1_16 PHY  3.3V  T3 

B23 Factory CFG 
-        

-        
3.3V 

 

-IO1_19 
T4 

B24 GPIO1_18 GPIO GPIO1_18 3.3V  U4 

B25 BEEP GPIO  3.3V 
-IO1_21 

U5 

B26 REG CFG 
-        

-        
3.3V 

 

-IO1_20 
R4 

B27 ERR 
GPIO 

- IO1_23 3.3V  R5 

B28 RUN - IO1_22 3.3V  T5 

B29 I2C1_SDA 
I2C1 

I2C1  3.3V /  L7 

B30 I2C1_SCL I2C1  3.3V  K7 

B31 TFT_D1 

LCD  

TFT_B1 3.3V  K3 

B32 TFT_D0 TFT_B0 3.3V  K2 

B33 TFT_D3 TFT_B3 3.3V  L3 

B34 TFT_D2 TFT_B2 3.3V  L2 

B35 TFT_D5 TFT_G0 3.3V  M3 

B36 TFT_D4 TFT_B4 3.3V  M2 

B37 TFT_D7 TFT_G2 3.3V  P1 

B38 TFT_D6 TFT_G1 3.3V  N2 

B39 TFT_D9 TFT_G4 3.3V  P3 

B40 TFT_D8 TFT_G3 3.3V  P2 

B41 TFT_D11 TFT_R0 3.3V  R2 
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B42 TFT_D10 

LCD  

TFT_G5 3.3V  R1 

B43 TFT_D13 TFT_R2 3.3V  T2 

B44 TFT_D12 TFT_R1 3.3V  T1 

B45 TFT_D15 TFT_R4 3.3V  U3 

B46 TFT_D14 TFT_R3 3.3V  U2 

B47 TFT_VCLK TFT  3.3V  M4 

B48 TFT_RESET TFT  3.3V  M6 

B49 TFT_VSYNC TFT  3.3V  P4 

B50 TFT_HSYNC TFT  3.3V  K1 

B51 TFT_PWM  3.3V  E9 

B52 TFT_VDEN  3.3V  P5 

B53 TS_XP 

 

X  3.3V  C8 

B54 TS_XM X  3.3V  D13 

B55 TS_YP Y  3.3V  D9 

B56 TS_YM Y  3.3V  D15 

B57 CAN1_RX 
CAN1 

 3.3V  M9 

B58 CAN1_TX  3.3V  M7 

B59 CAN0_RX 
CAN0 

 3.3V  L8 

B60 CAN0_TX  3.3V  M8 

4.3 A6G2C (A7 ) 

4.3.1  

A6G2C A6G2C-W128LI A6G2C-W256LI A6G2C-WB128LI
A6G2C-WB256LI A6G2C-5WB128LI-T A6G2C-Z128F128LI-T A6G2C-M128F128LI-T

ZLG
NXP Cortex-A7 528MHz DDR3

NandFlash Wi-Fi zigbee RFID 8 UART
2 USB OTG 2 CAN-bus 2  

A6G2C
4.12 4.13

A6G2C-W256LI A6G2C-WB256LI 4.14  

  

4.12  A6G2C-W256LI  4.13  A6G2C-WB256LI  
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4.14  A6G2C  ( ) 

4.3.2  

� CPU NXP  Cortex-A7  

� 528MHz  

� 128/256MB DDR3  

� Flash 128/256MB  NandFlash  

� Linux AWorks  

� Wi-Fi zigbee RFID  

� LCD 1366*768  

� 4  

� 8  

� CAN-bus  

� 2 10/100M  

� 2 USB2.0 OTG PHY  

�  

� 1 SD/MMC  

� CAN UART I2C  

� JTAG  

�  

� 6 PCB  

� 30mm×48mm  

4.3.3  

A6G2C i.MX6UL DDR3 NandFlash Wi-Fi zigbee RFID
30mm 48mm A6G2C

4.15  
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4.15  A6G2C  

4.3.4  

A6G2C 4.7
 

4.7  A6G2C  

 
A6G2C A6G2C- 

5WB128LI-T W128LI W256LI WB256LI Z128F128LI-T M128F128LI-T 

CPU 6G2CVM05AA 

 128MB 128MB 256MB 256MB 128MB 128MB 

 128MB 128MB 256MB 256MB 128MB 128MB 

 Linux AWorks 

Wi-Fi 5G Wi-Fi      

 V4.2   V4.0   

zigbee       

RFID       

 2  

USB  2  

CAN 1  2  2  1  1  2  

LCD (RGB565) 

SD 1  

UART 7  8  8  7  7  8  

I2C 1 I2C 

SPI 1 ( 4 ) 

I2S/SAI 2  

PWM 2 ( 8 ) 

ADC 1 2  

  

JTAG  

  

GPIO 91  
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4.3.5 I/O  

A6G2C I/O

BSP 

4.16
J1 A1 

~ A80 J2 B1 ~ B60

J1 J2

4.8 4.9  

4.8  A6G2C J1  

    
 

/  
 

A1 ENET_MDIO 

ENET1& 

ENET2 

 3.3V /  K17 

A2 ENET_MDC  3.3V  L16 

A3 ENET1_RXD1 1 3.3V  E17 

A4 ENET2_RXD1 1 3.3V  C16 

A5 ENET1_RXD0 0 3.3V  F16 

A6 ENET2_RXD0 0 3.3V  C17 

A7 ENET1_RXEN  3.3V  E16 

A8 ENET2_RXEN  3.3V  B17 

A9 ENET1_RXER  3.3V  D15 

A10 ENET2_RXER  3.3V  D16 

A11 ENET1_TXD1 1 3.3V  E14 

A12 ENET2_TXD1 1 3.3V  A16 

A13 ENET1_TXD0 0 3.3V  E15 

A14 ENET2_TXD0 0 3.3V  A15 

A15 ENET1_TXEN  3.3V  F15 

A16 ENET2_TXEN  3.3V  B15 

A17 ENET1_TX_CLK 1 3.3V  F14 

A18 ENET2_TX_CLK 2 3.3V  D17 

A19 GND 
GND 

 0V   

A20 GND  0V   

A21 MQS_LEFT 
 

   B16 

A22 MOS_RIGHT    A14 

A23 UART7_RX UART  3.3V  B13 

 

4.16  A6G2C  
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/  
 

A24 UART7_TX 

UART 

 3.3V  C13 

A25 UART8_RX  3.3V  B14 

A26 UART8_TX  3.3V  C14 

A27 PWM_OUT6 
PWM 

PWM  3.3V  D14 

A28 PWM_OUT5 PWM  3.3V  A13 

A29 LCD_R4 

LCD 

4 3.3V  D13 

A30 LCD_R3 3 3.3V  A12 

A31 LCD_R2 2 3.3V  B12 

A32 LCD_R1 1 3.3V  C12 

A33 LCD_R0 0 3.3V  D12 

A34 LCD_G5 5 3.3V  E12 

A35 LCD_G4 4 3.3V  A11 

A36 LCD_G3 3 3.3V  B11 

A37 LCD_G2 2 3.3V  D11 

A38 LCD_G1 1 3.3V  A10 

A39 LCD_G0 0 3.3V  B10 

A40 LCD_B4 4 3.3V  C10 

A41 LCD_B3 3 3.3V  D10 

A42 LCD_B2 2 3.3V  E10 

A43 LCD_B1 1 3.3V  A9 

A44 LCD_B0 0 3.3V  B9 

A45 
GND GND 

 0V   

A46  0V   

A47 LCD_PCLK 

LCD 

 3.3V  A8 

A48 LCD_HSYNC  3.3V  D9 

A49 LCD_DE  3.3V  B8 

A50 LCD_VSYNC  3.3V  C9 

A51 GPIO3_4 GPIO GPIO 3.3V /  E9 

A52 GND GND  0V   

A53 BT_CFG1_6 
BOOT 

01 SD  3.3V   

A54 BT_CFG1_7 10 Nand  3.3V   

A55 GPIO4_14(ERR) 
GPIO 

ERR  3.3V  B5 

A56 GPIO4_16(RUN)  3.3V  E6 

A57 UART6_TX UART  3.3V  F5 

A58 SD1_CD SD1 SD  3.3V  J14 

A59 UART6_RX UART  3.3V  E5 

A60 SD1_WP 

SD1 

SD  3.3V  K15 

A61 NC     

A62 SD1_CLK SD1  3.3V  C1 
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A63 NC 

SD1 

    

A64 SD1_CMD SD1  3.3V  C2 

A65 NC     

A66 SD1_DATA0 0 3.3V /  B3 

A67 NC     

A68 SD1_DATA1 1 3.3V /  B2 

A69 NC     

A70 SD1_DATA2 2 3.3V /  B1 

A71 NC     

A72 SD1_DATA3 3 3.3V /  A2 

A73 SPI1_SCK 

SPI1 

SPI  3.3V  D4 

A74 SPI1_SS0 SPI  3.3V  D3 

A75 SPI1_MOSI  3.3V  D2 

A76 SPI1_MISO  3.3V  D1 

A77 GND GND  0V   

A78 5V_IN POWER 5V  5V   

A79 GND GND  0V   

A80 5V_IN POWER 5V  5V   

4.9  A6G2C J2  

    
 

/  
 

B1 BOOT_MODE0 
BOOT 

01  3.3V  T10 

B2 BOOT_MODE1 10  3.3V  U10 

B3 nRST_OUT 
RESET 

 3.3V   

B4 nRST_IN  3.3V   

B5 WDO_EN   3.3V   

B6 MX6_ONOFF  /  3.3V  R9 

B7 CAN1_TX 
CAN1/CAN2 

B9/B10

 

 3.3V  H15 

B8 CAN1_RX  3.3V  G14 

B9 CAN2_TX  3.3V  J15 

B10 CAN2_RX  3.3V  H14 

B11 NC NC     

B12 GPIO5_1(Factory) GPIO GPIO 3.3V /  R9 

B13 I2C_SDA I2C  3.3V /  N9 

B14 GPIO5_2(CLR) GPIO GPIO 3.3V /  P11 

B15 NC NC     

B16 GPIO5_4 GPIO GPIO 3.3V /  P9 

B17 I2C_SCL I2C  3.3V  N10 
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B18 GPIO5_3 
GPIO 

GPIO 3.3V /  P10 

B19 GPIO5_6 GPIO 3.3V /  N11 

B20 GND GND  0V   

B21 USB_OTG1_VBUS 

USB1&USB2 

VBUS  5V  T12 

B22 USB_OTG2_VBUS VBUS  5V  U12 

B23 USB_OTG1_ID ID  3.3V  K13 

B24 USB_OTG2_ID 

USB1&USB2 

ID  3.3V  M17 

B25 USB_OTG1_D_N  3.3V /  T15 

B26 USB_OTG2_D_N  3.3V /  T13 

B27 USB_OTG1_D_P  3.3V /  U15 

B28 USB_OTG2_D_P  3.3V /  U13 

B29 nUSB_OTG_CHD  3.3V  U16 

B30 GND 
GND 

 0V   

B31 GND  0V   

B32 JTAG_TCK JTAG  3.3V  M14 

B33 PMIC_ON_REQ   3.3V  T9 

B34 JTAG_nTRST  JTAG  3.3V  N14 

B35 CCM_CLK1_N   3.3V  P16 

B36 JTAG_TMS JTAG  3.3V  P14 

B37 CCM_CLK1_P   3.3V  P17 

B38 JTAG_TDI JTAG  3.3V  N16 

B39 ADC_CH9 ADC ADC 9   M15 

B40 JTAG_TDO JTAG  3.3V  N15 

B41 ADC_CH8 ADC ADC 8   N17 

B42 JTAG_MOD JTAG  3.3V  P15 

B43 VREF_ADC ADC    M13 

B44 GND GND  0V   

B45 UART1_TX 

UART 

B47/B48

 

 3.3V  K14 

B46 UART1_RX  3.3V  K16 

B47 UART2_TX  3.3V  J17 

B48 UART2_RX  5.0V  J16 

B49 UART3_TX  3.3V  H17 

B50 UART3_RX  3.3V  H16 

B51 UART4_TX  3.3V  G17 

B52 UART4_RX  3.3V  G16 

B53 UART5_TX  3.3V  F17 

B54 UART5_RX  3.3V  G13 

B55 TS_XN 
TOUCH 

X  3.3V  L17 

B56 TS_XP X  3.3V  M16 
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B57 TS_YN 
TOUCH 

Y  3.3V  L15 

B58 TS_YP Y  3.3V  L14 

B59 GND GND  0V   

B60 3V_BAT RTC      

4.4 A3352 (A8 ) 

4.4.1  

A3352 A3352-W128LI A3352-WB128LI A3352-M128F128LI-T
ZLG SoC AM3352

Wi-Fi BT4.0 RFID
800MHz A3352

6 UART 2 CAN-Bus 2 USB 2 A3352

4.17 a A3352 4.17 b  

 

4.17  A3352 ( ) 

4.4.2  

� CPU TI  AM3352  

� 800MHz  

� 128MB DDR2  

� 128MB NandFlash  

�  

� Linux AWorks  

� SD/MMC U  

� 1 USB OTG 1 USB HOST  

� 1 1  

� Wi-Fi BT4.0 RFID  

� 16bpp RGB565,1366 768 4  
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� 6 1  

� 2 CAN-bus  

� 1 SD Card  

� 8 12  

� 1  

� 2 I2C 2 SPI 4 12 ADC 3 PWM  

� 6 PCB  

� 35mm 48mm  

� 5V±3%  

4.4.3  

A3352 Cortex-A8 AM3352 DDR2 NandFlash Wi-Fi BT4.0
RFID 35mm 48mm A3352

4.18  

 

4.18  A3352  

4.4.4  

A3352 4.10
 

4.10  A3352  

 A3352-W128LI A3352-WB128LI A3352-M128F128LI-T 

 Linux AWorks Linux AWorks Linux AWorks 

ARM  Cortex-A8 AM3352 Cortex-A8 AM3352 Cortex-A8 AM3352 

ARM  800MHz 800MHz 800MHz 

 128MB 128MB 128MB 

 128MB 128MB 128MB 

Wi-Fi 802.11b/g/n 802.11b/g/n  

  BT V4.0  
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 A3352-W128LI A3352-WB128LI A3352-M128F128LI-T 

RFID    

    

 16bpp RGB565 1366 768 16bpp RGB565 1366 768 16bpp RGB565 1366 768 

 4  4  4  

USB 1 OTG 1 HOST 1 OTG 1 HOST 1 OTG 1 HOST 

 6  5  6  

CAN-Bus 2  1  2  

 2  2  2  

SD  1  1  1  

 1  1  1  

SPI 2  2  2  

I2C 2  2  2  

ADC 4 12bit 4 12bit 4 12bit 

PWM 3  3  3  

GPIO 32  21  32  

4.4.5 I/O  

A3352 I/O

BSP

4.19
A A1 ~ A80

B B1 ~ B80
A

B
4.11 4.12  

4.11  A3352 (A) 

    
 

/  
 

A1 

NC NC     

A2 

A3 

A4 

A5 

A6 

 

4.19  A3352  
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A7 TFT_HSYNC 

LCD 

TFT  3.3V  R5 

A8 TFT_B0 16bit TFT 0 3.3V  R1 

A9 TFT_VCLK TFT  3.3V  V5 

A10 TFT_B1 16bit TFT 1 3.3V  R2 

A11 TFT_VSYNC TFT  3.3V  U5 

A12 TFT_B2 16bit TFT 2 3.3V  R3 

A13 TFT_VDEN TFT  3.3V  R6 

A14 TFT_B3 16bit TFT 3 3.3V  R4 

A15 GND POWER  0V   

A16 TFT_B4 LCD 16bit TFT 4 3.3V  T1 

A17 NETPHY_RXCLK 
RMII1_REF_

CLK 
 3.3V  H18 

A18 TFT_G0 LCD 16bit TFT 0 3.3V  T2 

A19 NETPHY_RXDV MII1_CRS  3.3V  H17 

A20 TFT_G1 LCD 16bit TFT 1 3.3V  T3 

A21 NETPHY_TXE# MII1_TX_EN  3.3V  J16 

A22 TFT_G2 LCD 16bit TFT 2 3.3V  T4 

A23 NETPHY_RXER MII1_RX_ER  3.3V  J15 

A24 TFT_G3 LCD 16bit TFT 3 3.3V  U1 

A25 NETPHY_TXD1 MII1_TXD1 1 3.3V  K16 

A26 TFT_G4 LCD 16bit TFT 4 3.3V  U2 

A27 NETPHY_TXD0 MII1_TXD0 0 3.3V  K17 

A28 TFT_G5 LCD 16bit TFT 5 3.3V  U3 

A29 NETPHY_RXD1 MII1_RXD1 1 3.3V  L15 

A30 TFT_R0 LCD 16bit TFT 0 3.3V  U4 

A31 NETPHY_RXD0 MII1_RXD0 0 3.3V  M16 

A32 TFT_R1 LCD 16bit TFT 1 3.3V  V2 

A33 GND POWER  0V   

A34 TFT_R2 LCD 16bit TFT 2 3.3V  V3 

A35 MII_MDC MDIO 
PHY 

3.3V  M18 

A36 TFT_R3 LCD 16bit TFT 3 3.3V  V4 

A37 MII_MDIO MDIO 
PHY 

3.3V /  M17 

A38 TFT_R4 LCD 16bit TFT 4 3.3V  T5 

A39 GND POWER  0V   

A40 GND POWER  0V   

A41 GPMC_A0 RGMII2 RGMII_TCTL 3.3V  R13 

A42 GPMC_D0 GPMC GPMC 0 3.3V /  U7 
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/  

 

A43 GPMC_A1 RGMII3 RGMII_RCTL 3.3V  V14 

A44 GPMC_D1 GPMC GPMC 1 3.3V /  V7 

A45 GPMC_A2 RGMII4 RGMII_TXD3 3.3V  U14 

A46 GPMC_D2 GPMC GPMC 2 3.3V /  R8 

A47 GPMC_A3 RGMII5 RGMII_TXD2 3.3V  T14 

A48 GPMC_D3 GPMC GPMC 3 3.3V /  T8 

A49 GPMC_A4 RGMII6 RGMII_TXD1 3.3V  R14 

A50 GPMC_D4 GPMC GPMC 4 3.3V /  U8 

A51 GPMC_A5 RGMII7 RGMII_TXD0 3.3V  V15 

A52 GPMC_D5 GPMC GPMC 5 3.3V /  V8 

A53 GPMC_A6 RGMII8 RGMII_TCLK 3.3V  U15 

A54 GPMC_D6 GPMC GPMC 6 3.3V /  R9 

A55 GPMC_A7 RGMII9 RGMII_RCLK 3.3V  T15 

A56 GPMC_D7 GPMC GPMC 7 3.3V /  T9 

A57 GPMC_A8 RGMII10 RGMII_RXD3 3.3V  V16 

A58 GND POWER  0V   

A59 GPMC_A9 RGMII11 RGMII_RXD2 3.3V  U16 

A60 GPMC_nBE0_CLE GPMC GPMC  3.3V  T6 

A61 GPMC_A10 RGMII12 RGMII_RXD1 3.3V  T16 

A62 GPMC_nWE GPMC GPMC  3.3V  U6 

A63 GPMC_A11 RGMII13 RGMII_RXD0 3.3V  V17 

A64 GPMC_nAVD_ALE GPMC GPMC  3.3V  R7 

A65 GPMC_nWAIT0 GPMC GPMC 0 3.3V  T17 

A66 GPMC_nOE GPMC GPMC  3.3V  T7 

A67 GPIO1_28  
ZLG

 
3.3V  U18 

A68 GPMC_nWP GPMC GPMC  3.3V  U17 

A69 USB0_D_P USB0 USB0 D+  3.3V /  N17 

A70 USB1_DRVVBUS USB1 USB1 VBUS  3.3V  F15 

A71 USB0_D_N USB0 USB0 D-  3.3V /  N18 

A72 USB1_D_P USB1 USB0 D+  3.3V /  R17 

A73 USB0_DRVVBUS USB0 USB0 VBUS  3.3V  F16 

A74 USB1_D_N USB1 USB0 D-  3.3V /  R18 

A75 USB0_VBUS USB0 USB0 VBUS  5.0V  P15 

A76 USB1_ID USB1 USB1 ID  3.3V  P17 

A77 USB0_ID USB0 USB0 ID  3.3V  P16 

A78 USB1_CE USB1 USB1  3.3V  P18 

A79 USB0_CE USB0 USB0  3.3V  M15 

A80 USB1_VBUS USB1 USB1 VBUS  5.0V  T18 
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4.12  A3352 (B) 

    
 

 
/  

 

B1 

VDD_5.0 

POWER 

5V  5V  

 

B2  

B3  

B4  

B5 
GND  0V  

 

B6  

B7 MMC0_D3 SD SD 3 3.3V /  F17 

B8 nRSTOUT Reset Out Reset_Out   3.3V  A10 

B9 MMC0_D2 SD SD 2 3.3V /  F18 

B10 Vref_ADC ADC ADC     

B11 MMC0_D1 SD SD 1 3.3V /  G15 

B12 I2C2_SDA I2C I2C2_SDA 3.3V /  A17 

B13 MMC0_D0 SD SD 0 3.3V /  G16 

B14 I2C2_SCL I2C I2C2_SCL 3.3V  B17 

B15 MMC0_nCD SD SD  3.3V  C15 

B16 I2C1_SCL I2C I2C1_SCL 3.3V  A16 

B17 MMC0_CLK SD SD  3.3V  G17 

B18 I2C1_SDA I2C I2C1_SDA 3.3V /  B16 

B19 MMC0_CMD SD SD  3.3V /  G18 

B20 GND POWER  0V   

B21 GPIO1_13 GPIO GPIO1_13 3.3V /  R12 

B22 EMU4 
EMU4/GPM

C_nCS3 
GPIO2_0  3.3V  T13 

B23 GPIO1_14 GPIO GPIO1_14 3.3V /  V13 

B24 EMU2 
SD  

GPIO 
GPIO0_19 SD  3.3V  A15 

B25 GPIO0_7 
 

GPIO 
GPIO0_7  3.3V  C18 

B26 EMU3 GPIO GPIO0_20  3.3V  D14 

B27 NAND/SD  NAND SD  3.3V  R3 

B28 EMU0 EMU EMU0 3.3V /  C14 

B29 PWR_OK 
3.3V 

 
3.3V  3.3V   

B30 EMU1 EMU EMU1 3.3V /  B14 

B31 WDO_EN 
 

/  

  

  
3.3V   

B32 GND POWER  0V   
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/  
 

B33 nRST_IN nRST_IN  3.3V   

B34 
MCASP0_AHCLK

X 
GPIO 

GPIO3_21 WCE7

GPIO 

3.3V  A14 

B35 GND POWER  0V   

B36 MCASP0_AXR1 MCASP 1 3.3V /  D13 

B37 UART0_TXD UART UART0  3.3V  E16 

B38 MCASP0_FSR MCASP  3.3V  C13 

B39 UART0_RXD UART UART0  3.3V  E15 

B40 MCASP0_ACLKX MCASP  3.3V  A13 

B41 UART1_TXD UART UART1  3.3V  D15 

B42 MCASP0_FSX MCASP  3.3V  B13 

B43 UART1_RXD UART UART1  3.3V  D16 

B44 
MCASP0_AHCLK

R 

 

GPIO 
GPIO3_17  3.3V  C12 

B45 UART2_TXD UART UART2  3.3V  L18 

B46 MCASP0_ACLKR MCASP  3.3V  B12 

B47 UART2_RXD UART UART2  3.3V  K18 

B48 MCASP0_AXR0 MCASP 0 3.3V /  D12 

B49 UART3_TXD UART UART3  3.3V  L16 

B50 GND POWER  0V   

B51 UART3_RXD UART UART3  3.3V  L17 

B52 JTAG_TCK JTAG TAP  3.3V  A12 

B53 UART4_TXD UART UART4  3.3V  K15 

B54 JTAG_TDO JTAG TAP  3.3V  A11 

B55 UART4_RXD UART UART4  3.3V  J18 

B56 JTAG_TDI JTAG TAP  3.3V  B11 

B57 UART5_TXD UART UART5  3.3V  J17 

B58 JTAG_TMS JTAG TAP  3.3V  C11 

B59 UART5_RXD UART UART5  3.3V  H16 

B60 JTAG_nTRST JTAG TAP  3.3V  B10 

B61 CAN0_TXD CAN CAN0  3.3V  D18 

B62 AI_7 ADC  1.8V  C9 

B63 CAN0_RXD CAN CAN0  3.3V  D17 

B64 AI_6 ADC  1.8V  A8 

B65 CAN1_TXD CAN CAN1  3.3V  E18 

B66 AI_5 ADC  1.8V  B8 

B67 CAN1_RXD CAN CAN1  3.3V  E17 
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/  

 

B68 AI_4 ADC  1.8V  C8 

B69 NC NC     

B70 AI_3 TOUCH YNLR  1.8V  A7 

B71 NC NC     

B72 AI_2 TOUCH YPLL  1.8V  B7 

B73 NC NC     

B74 AI_1 TOUCH XNUR  1.8V  C7 

B75 NC NC     

B76 AI_0 TOUCH XPUL  1.8V  B6 

B77 NC NC     

B78 GND POWER  0V   

B79 NC NC     

B80 VBAT RTC 
CPU RTC

CPU RTC  
3.0V   

4.5  

4.13 5
 

CPU 280 287
Z zigbee W Wi-Fi W 5 5G Wi-Fi

B Blutooth M RFID
64 64MB FLash

F8 FLash 8MB FLash

13  

(1) A280-Z64F8AWI-T 

(2) A280-W64F8AWI-T 

(3) A280-M64F8AWI-T 

(4) A287-W128LI  

(5) A287-WB128LI 

(6) A287-W128F256LI-T 

(7) A6G2C-5WB128LI-T 

(8) A6G2C-W256LI 

(9) A6G2C-WB128LI 

(10) A6G2C-WB256LI 

(11) A6G2C-Z128F128LI-T 

(12) A3352-W128LI 

(13) A3352-WB128LI 
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4.13  ARM9 & Cortex-A  

 

 

A280- A287- A6G2C- A3352- 

Z W M W WB W 5WB W WB WB Z W WB 

64 64 64 128 128 128 128 256 128 256 128 128 128 

F8 F8 F8   F256     F128   

AWI-T AWI-T AWI-T LI LI LI-T LI-T LI LI LI LI-T LI LI 

CPU  i.MX28 i.MX287 6G2CVM05AA AM3352 

CPU  454MHz 528MHz 800MHz 

Flash(MB) 8 128 256 128 256 128 256 128 

(MB) 64 128 256 128 256 128 

 AWorks Linux AWorks 

zigbee  -- -- -- -- -- -- -- -- --  -- -- 

Wi-Fi --  --  5G 

Wi-Fi 

 --  

 -- -- -- -- 4.0 
4.2- 

-- 4.0 -- -- 
4.0 

RFID -- --  -- -- -- -- -- -- -- -- -- -- 

 2  
2  

 
2  

1 1

 

CAN 2  1  2  1  2  1  

UART 5  6  5  7  8  7  6  5  

I2C 2  1  1 I2C 2  

SPI 1  2  

USB 2  

SD 2  1  

LCD -- -- -- 16 RGB 565  

 -- -- --  

CSI -- -- -- -- -- -- 1  -- -- 

2D/3D  -- -- -- -- -- -- -- -- -- -- -- -- -- 

I2S/SAI 1  2  1  

PWM 8  1  2  3  

ADC 8  4  1 2  4  

 -- -- -- -- -- --  -- -- 

GPIO 36  23  91  32  21  

 
 

JTAG  

 
-40 ~ 

+85  

-30 ~ 

+85  

-40 ~ 

+85  
-30 ~ +85  

 30 48mm 35 48mm 
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5 ARM9&Cortex-A  

 

✍

ARM9 Cortex-A
zigbee LoRa Wi-Fi GPRS 3G/4G

CAN-bus RS232 RS485
IoT  

5.1 i.MX28x (ARM9 ) 

5.1.1  

i.MX28x EPC-287C-L EPC-283C-L EPC-280I-L IoT-A28LI
ZLG

Freescale ARM9 i.MX280 i.MX283 i.MX287
454MHz 128MB DDR2 128MB NandFlash

6 UART 1 1 I2C 2 SPI
4 12bit ADC 1 ADC 2 10/100M

1 SD 1 I2S 1 USB HOST 1 USB OTG
4 16 TFT 800 480

Wi-Fi 802.11 b/g/n 4.0
 

i.MX28x ZLG Linux AWorks BSP
DEMO Linux AWorks

i.MX28x Linux AWorks
 

i.MX28x IoT-A28LI 5.1  

 

5.1  IoT-A28LI  
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5.1.2  

� CPU i.MX280/3/7  

� 454MHz  

� 128MB DDR2 SDRAM  

� 128MB NandFlash  

� Linux AWorks  

�  

� 802.11b/g/n 4.0  

� USB 2.0 1 HOST 1 OTG  

� 5 1  

� CAN-bus 2 CAN 2.0B  

� L2 10/100M  

� SD SPI I2C I2S  

� 4 12bitADC 1 ADC  

� 4  

� TFT 800 480  

� A28 6 PCB  

� 75 mm 122 mm  

5.1.3  

i.MX28x 5.1  

5.1  i.MX28x  

 EPC-287C-L EPC-283C-L EPC-280I-L IoT-A28LI 

 Linux AWorks Linux AWorks Linux AWorks Linux AWorks 

CPU Freescale i.MX287 Freescale i.MX283 Freescale i.MX280 Freescale i.MX287 

 454MHz 454MHz 454MHz 454MHz 

 128MB 128MB 64MB 128MB 

NAND Flash 128MB 128MB 128MB 128MB 

Wi-Fi     IEEE 802.11 b/g/n  

     V4.0 

 800 x 480 800 x 480  800 x 480 

     

TTL  5 1  3 1  5 1  4 1  

CAN 2    2  

 2  1  1  2  

     

USB Device 1 Host0  1 Host0  1 Host0  1 Host0  

USB Host 2  2  2  2  

TF  1  1  1  1  
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 EPC-287C-L EPC-283C-L EPC-280I-L IoT-A28LI 

SPI 3  1  1  1  

I2C 1  1  1  1  

GPIO 14~37  9~24  5~24  14~30  

ADC 4 , 12bit 4  , 12bit 8  , 12bit 4 , 12bit 

I2S 1  1  1  1  

5.2 IoT-3968L (ARM9 ) 

5.2.1  

IoT-3968L ZLG IoT
NXP i.MX287 ARM9 454MHz 128MB DDR2

128MB NandFlash IoT-3968L IoT
MiniPCIE zigbee LoRa

Wi-Fi GPRS 3G/4G CAN-bus RS232 RS485 &
IoT USB TF

 

IoT-3968L -40 +85

 DEMO 
IoT

 

IoT-3968L 5.2  

 

5.2  IoT-3968L  
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5.2.2  

� CPU NXP ARM9 i.MX287  

� 454MHz  

� 128MB DDR2  

� 128MB NandFlash  

�  

� Linux AWorks  

� 1 TF  

� 2 10/100M  

� 2 CAN  

� 2 MiniPCIE PCIE-ZW6201 (Wi-Fi) PCIE-ZM5161(zigbee)
PCIE-MP1278 LoRa PCIE-SIM800G(GPRS) U9300C (2G/3G/4G)  

� 5 TTL UART 1 TTL  

� 1 USB Host  

� 16 bit TFT 800 x 480  

� JTAG  

� 16  GPIO 4 UART 4 ADC
 

� 1  

� 102mm 146mm  

� 9V~36V  

5.3 Cortex-A7 (A7 ) 

Cortex-A7 EPC-6G2C-L IoT-6G2C-L
Freescale

ARM Cortex-A7 i.MX6UL 528MHz DDR3
NandFlash 1 Wi-Fi 8 UART 2 CAN 1 I2C 2 12bit ADC 2

10/100M 1 SDIO 1 2 USB Host USB 
Device USB OTG 1  USB Device 1 8 CSI

 

Cortex-A7 ZLG Linux BSP
Linux

i.MX6UL Linux Linux
ARM freescale CSDN Linux

 

EPC-6G2C-L 5.3  
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5.3  EPC-6G2C-L  

5.3.1  

� Freescale ARM Cortex-A7 i.MX6UL 528MHz  

� Linux AWorks  

� 128MB/256MB DDR3  

� 128MB/256MB NandFlash  

� 2 USB2.0 Host USB Host1 USBDevice  

� 2 10M/100M  

� Wi-Fi  

� 1 SD(TF )  

� 8 1  

� 1 I²C 1 SPI  

� 2 12 ADC  

�  

�  

� 16 TFT 4  

� PC104  

� 75mm 122mm  

� 6 PCB 30mm 48mm  

� 12V 2%  

5.3.2  

Cortex-A7 5.2  
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5.2  Cortex-A7  

 EPC-6G2C-L IoT-6G2C-L 

 Freescale Cortex-A7 Freescale Cortex-A7 

 Linux AWorks Linux AWorks 

 528MHz 528MHz 

 256M 256M 

 256M 256M 

LCD  16 1366 x 768 16 1366 x 768 

 4  4  

USB Host 2  2  

USB Device 1 ( USB HOST0 ) 1 ( USB HOST0 ) 

 8 ( 1 ) 8 ( 1 ) 

CAN-Bus 2  2  

 2 10/100Mbps 2 10/100Mbps 

 1  1  

ADC  2 12  2 12  

TF  1   1   

I2C 1 I2C  1 I2C  

SPI 1  1  

 
1 CSI  

 

1 CSI  

 

GPIO 31  31  

Wi-Fi   

   

   

 75mm x 122mm 75mm x 122mm 

5.4 IoT7000A-LI (A7 ) 

5.4.1  

IoT7000A-LI ZLG IoT
NXP Cortex-A7 i.MX6UL 528MHz

256MB DDR3 256MB NandFlash IoT7000A-LI IoT
MiniPCIE

zigbee LoRa Wi-Fi GPRS 3G/4G CAN-bus RS232 RS485
& IoT USB

TF  

IoT7000A-LI
-40 +85

 DEMO 
IoT

5.4  
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5.4  IoT7000A-LI  

5.4.2  

� CPU NXP Cortex-A7 i.MX6UL  

� 528MHz  

� 256M Byte DDR3  

� 256M Byte NandFlash  

�  

� Linux AWorks  

� 1 TF  

� 2 10/100M  

� 1 CAN  

� 1 RS485  

� 2 MiniPCIE PCIE-ZW6201 (Wi-Fi) PCIE-ZM5161(zigbee)
PCIE-MP1278 LoRa PCIE-SIM800G(GPRS) U9300C (2G/3G/4G)  

� 5 TTL UART 1 TTL  

� 1 USB Host  

� 16 bit TFT 1366 x 768  

� JTAG  

� 16  GPIO 4 UART 1 CAN
 

� 1  

� 102mm 146mm  

� 9V~36V  
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5.5 IoT-A3352LI (A8 ) 

5.5.1  

IoT-A3352LI ZLG IoT
TI Cortex-A8 800MHz 128MB DDR2 128MB 

NandFlash IoT-A3352LI IoT
PC104

Wi-Fi CAN-bus RS232 RS485 & IoT
USB TF

 

IoT-A3352LI -40 +85

DEMO
IoT

 

IoT-A3352LI 5.5  

 

5.5  IoT-A3352LI  

5.5.2  

� CPU TI Cortex-A8 AM3352  

� 800MHz  

� 128MB DDR2  

� 128MB NandFlash  

�  

� Linux AWorks  

� 1 TF  

� 1 10/100M  

� 1 1000M  



AWorks C  

105 

�  TCP/IP  

� Wi-Fi  

� 6 TTL UART 1 TTL  

� 1 USB Host  

� 1 USB Device/USB Host  

� 16 bit TFT 1366×768  

� JTAG  

� 2 CAN-Bus  

� 1 SD Card  

� 8 12  

� 1  

� 2 I2C 2 SPI 4 12 ADC 3 PWM  

� 1  1 RTC  

� 75mm 122mm  

5.6 IoT3000A-AWI  

5.6.1  

IoT3000A-AWI ZLG IoT
Freescale ARM9  i.MX28

454MHz 64MB DDR2 8MB SPI FLASH IoT3000A-AWI 
IoT MiniPCIE

zigbee LoRa Wi-Fi GPRS 3G/4G CAN-bus
RS232 RS485 & IoT

USB TF
 

IoT3000A-AWI -40
+85

DEMO
IoT

 

IoT3000A-AWI 5.6  
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5.6  IoT3000A-AWI  

5.6.2  

� CPU i.MX28  

� 64MB DDR2  

� 8MB SPI Flash  

�  

� AWorks  

� 2 10/100M  

�  

� 2 CAN  

� 1 USB Host  

� 1 TF  

� 2 MiniPCIE PCIE-ZW6201 (WI-FI) PCIE-ZM5161(zigbee)
PCIE-MP1278 LoRa PCIE-SIM800G(GPRS) U9300C (2G/3G/4G)  

� 5 TTL UART 1 TTL  

� 1 USB Host  

� JTAG  

� 37  GPIO 4 UART 2 CAN
 

� 1  

� 102mm 146mm  

� 9V~36V  
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5.7  

5.3  

5.3  ARM9 & Cortex-A  

 

 

EPC- 

287C-L 

EPC- 

283C-L 

EPC- 

280I-L 

IoT- 

A28LI 

EPC- 

6G2C-L 

IoT- 

6G2C-L 

IoT- 

A3352LI 

IoT- 

3968L 

IoT3000

A-AWI 

IoT7000

A-LI 

CPU  ARM9 Cortex-A7 Cortex-A8 ARM9 Cortex-A7 

CPU  i.MX287 i.MX283 i.MX280 i.MX287 MCIM6G2C AM3352 i.MX287 i.MX28 
MCIM 

6G2C 

CPU  454MHz 528MHz 800MHz 454MHz 528MHz 

Flash(MB) 128 256 128 8 256 

(MB) 128 64 128 256 128 64 256 

 Linux AWorks AWorks 
Linux

AWorks 

zigbee -- -- -- -- -- -- --  

Wi-Fi -- -- --  --    

 -- -- -- 4.0 -- 4.0 4.0  

LoRa -- -- -- -- -- -- --  

 2  1  2  

CAN 2  -- -- 2  

UART 6  8  6  5  

USB 2  

TF 1  

LCD/ 

 
16 RGB(565) -- 16 RGB(565) -- 

16

RGB(565) 

GPIO 
14 ~ 37

( ) 

9 ~ 24

( ) 

5 ~ 24

( ) 

14 ~ 30

( ) 
31 ( ) 16  

 75mm×122mm 102mm×146mm 
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6  

 

✍

AWorks
LED

AWorks  

6.1 LED  

AWorks LED 6.1  

6.1  LED aw_led.h  

  

aw_err_t aw_led_set (int id, aw_bool_t on); LED  

aw_err_t aw_led_on(int id); LED 

aw_err_t aw_led_off(int id); LED 

aw_err_t aw_led_toggle(int id); LED  

1  LED  

LED  

aw_err_t aw_led_set (int id, aw_bool_t on); 

id LED LED ID 0
LED 2 LED LED 0~1 on

LED AW_TRUE LED AW_FALSE LED  

aw_bool_t AWorks aw_types.h
AW_TRUE AW_FALSE  

0 LED 6.1  

6.1  aw_led_set() LED  

1 aw_led_set(0, AW_TRUE); 

0 LED 6.2  

6.2  aw_led_set() LED  

1 aw_led_set(0, AW_FALSE); 

aw_err_t aw_errno.h
aw_err_t  

� AW_OK 0  

�  

�  

AW_OK aw_common.h 0  

#define AW_OK 0 
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aw_errno.h
6.2  

6.2  aw_errno.h  

    

AW_EPERM  AW_EINVAL  

AW_ENOENT  AW_ENOTSUP  

AW_EIO I/O  AW_EAGAIN  

AW_ENODEV  AW_ENOSPC  

LED LED 100 LED
-AW_ENODEV AW_ENODEV

ID 6.3  

6.3  ID  

1 aw_err_t  ret = aw_led_set(100, AW_TRUE); 

2 if (ret != AW_OK) {       //  

3     if (ret == -AW_ENODEV) {     //  

4         //  

5     } 

6 } 

LED LED AW_OK  

2  LED 

LED  

aw_err_t aw_led_on(int id); 

id LED 0 LED
6.4  

6.4  aw_led_on()  

1 aw_led_on(0); 

3  LED 

LED  

aw_err_t aw_led_off(int id); 

id LED 0 LED
6.5  

6.5  aw_led_off()  

1 aw_led_off(0); 

4  LED  

LED LED
 

aw_err_t  aw_led_toggle(int id); 
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id LED LED
LED 6.6  

6.6  aw_led_toggle()  

1 while (1) { 

2     aw_led_toggle(0);         // LED0  

3     aw_mdelay(500);       // 500ms 

4 } 

6.7 3 LED  

6.7  LED  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_led.h" 

4  

5 int aw_main (void) 

6 { 

7     while (1) { 

8         // aw_led_on() aw_led_off() LED  

9         aw_led_on(0);  

10         aw_mdelay(500);  

11         aw_led_off(0); 

12         aw_mdelay(500);  

13         // aw_led_set() LED  

14         aw_led_set(0, TRUE);  

15         aw_mdelay(500); 

16         aw_led_set(0, FALSE); 

17         aw_mdelay(500); 

18         // aw_led_toggle() LED  

19         aw_led_toggle(0);  

20         aw_mdelay(500); 

21         aw_led_toggle(0); 

22         aw_mdelay(500); 

23     } 

24 } 

6.2  

AWorks
 

ZLG72128
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AWorks  

aw_err_t aw_input_handler_register ( 

aw_input_handler_t  *p_input_handler, 

     aw_input_cb_t          pfn_cb, 

     void                 *p_usr_data); 

p_input_handler pfn_cb
p_usr_data

pfn_cb p_usr_data  

1   

p_input_handler aw_input_handler_t
aw_input.h

 

aw_input_handler_t     key_handler;    //  

key_handler p_input_handler
 

2   

pfn_cb aw_input_cb_t
aw_input.h  

typedef void (*aw_input_cb_t)( aw_input_event_t *p_input_data, void *p_usr_data); 

pfn_cb p_input_data

p_usr_data
p_usr_data

p_usr_data NULL  

p_input_data aw_input_event_t aw_input_event_t aw_input.h
 

1 typedef struct aw_input_event { 

2  int ev_type;                          //  

3 } aw_input_event_t; 

AW_INPUT_EV_KEY
AW_INPUT_EV_ABS  

p_input_data ev_type AW_INPUT_EV_KEY
aw_input_key_data_t aw_input.h

 

1 typedef struct aw_input_key_data { 

2  aw_input_event_t     input_ev;      //  

3  int                    key_code;      //  

4  int                    key_state;     //  

5  int                    keep_time;     // ms 
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6 } aw_input_key_data_t; 

input_ev
aw_input_event_t

aw_input_key_data_t aw_input_event_t  

key_code 4
KEY_0 KEY_1 KEY_2 KEY_3

aw_input_code.h  

key_state
0  

keep_time ms 3
keep_time 0

keep_time
keep_time -1  

p_input_data aw_input_key_data_t 6.8  

6.8   

1 void key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

2 { 

3     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {      //  

4         //  

5         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

6         //  

7         //  key_code  : p_data->key_code 

8         //  key_state  : p_data->key_state 

9         //  keep_time  : p_data->keep_time 

10     } 

11 } 

aw_input_event_t
aw_input_event_t

6.1

aw_input_prt_data_t

 

 

6.1   
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KEY_0 LED0 LED0
LED0 6.9  

6.9  1  

1 void key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

2 { 

3     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  //  

4         //  

5         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

6         if (p_data->key_code == KEY_0) {    // KEY_0  

7             if (p_data->key_state != 0) {        // 0  

8                 aw_led_on(0);      // LED0 

9             } else {                        // 0  

10                 aw_led_off(0);     // LED0 

11             } 

12         } 

13     } 

14 } 

3s LED0
LED0 LED0

6.10  

6.10  2  

1 void key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

2 { 

3     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  //  

4         //  

5         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

6         if (p_data->key_code == KEY_0) {    // KEY_0  

7             if ((p_data->key_state != 0) && (p_data->keep_time == 3000)) { // 3s 

8                 aw_led_toggle(0);             // LED0  

9             } 

10         } 

11     } 

12 } 

aw_input_handler_register()
pfn_cb 6.11  

6.11   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_input.h" 

5  
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6 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

7 { 

8     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  //  

9         //  

10         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

11         if (p_data->key_code == KEY_0) {   // KEY_0  

12             if (p_data->key_state != 0) {       // 0  

13                 aw_led_on(0);     // LED0 

14             } else {                       // 0  

15                 aw_led_off(0);    // LED0 

16             } 

17         } 

18     } 

19 } 

20  

21 int aw_main() 

22 { 

23     static aw_input_handler_t  key_handler; 

24     aw_input_handler_register(&key_handler, __key_process, NULL); 

25     while(1) { 

26         aw_mdelay(1000); 

27     } 

28 } 

6.11 __key_process()  

6.12  

6.12   

1 #include "aworks.h" 

2 #include "aw_input.h" 

3 

4 static void __key0_process(aw_input_event_t *p_input_data, void *p_usr_data) 

5 { 

6     if (p_input_data->ev_type == AW_INPUT_EV_KEY) { 

7         aw_input_key_data_t *p_data = (aw_input_key_data *)p_input_data;  

8         if (p_data->key_code == KEY_0) {  // KEY_0  

9              // 0 

10         } 

11     } 

12 } 

13 

14 static void __key1_process(aw_input_event *p_input_data, void *p_usr_data) 

15 { 
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16     if (p_input_data->ev_type == AW_INPUT_EV_KEY) { 

17         aw_input_key_data_t *p_data = (aw_input_key_data *)p_input_data;  

18         if (p_data->key_code == KEY_1) {  // KEY_1  

19              // 1 

20         } 

21     } 

22 } 

23 

24 static void __key2_process(aw_input_event_t *p_input_data, void *p_usr_data) 

25 { 

26     if (p_input_data->ev_type == AW_INPUT_EV_KEY) { 

27         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

28         if (p_data->key_code == KEY_2) {  // KEY_2  

29              // 2 

30         } 

31     } 

32 } 

33 

34 static void __key3_process(aw_input_event_t *p_input_data, void *p_usr_data) 

35 { 

36     if (p_input_data->ev_type == AW_INPUT_EV_KEY) { 

37         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

38         if (p_data->key_code == KEY_3) {  // KEY_3  

39              // 3 

40         } 

41     } 

42 } 

43 

44 static aw_input_handler_t  g_key0_handler; 

45 static aw_input_handler_t  g_key1_handler; 

46 static aw_input_handler_t  g_key2_handler; 

47 static aw_input_handler_t  g_key3_handler; 

48 

49 int aw_main (void) 

50 { 

51     aw_input_handler_register(&g_key0_handler, __input_key0_proc, NULL); 

52     aw_input_handler_register(&g_key1_handler, __input_key1_proc, NULL); 

53     aw_input_handler_register(&g_key2_handler, __input_key2_proc, NULL); 

54     aw_input_handler_register(&g_key3_handler, __input_key3_proc, NULL); 

55     while (1){ 

56         aw_mdelay(1000); 

57     } 

58 } 
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6.3  

AWorks 6.3  

6.3  aw_buzzer.h  

  

aw_err_t  aw_buzzer_loud_set (unsigned int beep_level);  

aw_err_t  aw_buzzer_on (void);  

aw_err_t  aw_buzzer_off (void);  

aw_err_t  aw_buzzer_beep (uint32_t ms);  

aw_err_t  aw_buzzer_beep_async (uint32_t ms);  

1   

 

aw_err_t  aw_buzzer_loud_set (unsigned int beep_level); 

beep_level 0 ~ 100 0
100 80% 6.13  

6.13  aw_buzzer_loud_set()  

1 aw_buzzer_loud_set(80); 

aw_buzzer_on()
aw_buzzer_beep() 0

 

-AW_ENOTSUP  

2   

 

aw_err_t aw_buzzer_on(void); 

6.14  

6.14  aw_buzzer_on()  

1 aw_buzzer_on(); 

0  

3   

 

aw_err_t aw_buzzer_off(void); 

6.15  

6.15  aw_buzzer_off()  

1 aw_buzzer_off(); 

4   
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aw_err_t aw_buzzer_beep(uint32_t ms); 

50 6.16  

6.16  aw_buzzer_beep()  

1 aw_buzzer_beep(50); 

50ms  

5   

aw_buzzer_beep()
 

aw_err_t aw_buzzer_beep_async(uint32_t ms); 

50 6.17  

6.17  aw_buzzer_beep_async()  

1 aw_buzzer_beep_async(50); 

aw_buzzer_beep()  

6.18  

6.18   

1 #include "aworks.h" 

2 #include "aw_buzzer.h" 

3 #include "aw_delay.h" 

4 #include "aw_input.h" 

5 

6 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

7 { 

8     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  //  

9         //  

10         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

11         if (p_data->key_code == KEY_0) {   // KEY_0  

12             if (p_data->key_state != 0) {       // 0  

13                 aw_buzzer_on();     //  

14             } else {                       // 0  

15                 aw_buzzer_off();    //  

16             } 

17         } 

18     } 

19 } 

20  

21 int aw_main() 
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22 { 

23     static aw_input_handler_t  key_handler; 

24     aw_input_handler_register(&key_handler, __key_process, NULL); 

25     aw_buzzer_loud_set(100);     // 100 

25     while(1) { 

26         aw_mdelay(1000); 

27     } 

28 } 

aw_buzzer_beep()
6.19. 

6.19  1  

1 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

2 { 

3     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  

4         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

5         if (p_data->key_code == KEY_0) { 

6             if (p_data->key_state != 0) { 

7                 aw_buzzer_beep(50);    //  

8             } 

9         } 

10     } 

11 } 

aw_buzzer_beep()
aw_buzzer_beep()

aw_buzzer_beep_async()
6.20  

6.20  2  

1 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

2 { 

3     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  

4         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

5         if (p_data->key_code == KEY_0) { 

6             if (p_data->key_state != 0) { 

7                 aw_buzzer_beep_async(50);    //  

8             } 

9         } 

10     } 

11 } 
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6.4  

AWorks 6.4  

6.4  aw_digitron_disp.h  

  

aw_err_t aw_digitron_disp_decode_set (int        id,  

       uint16_t  (*pfn_decode)(uint16_t ch)); 
 

aw_err_t  aw_digitron_disp_blink_set (int id, int index, aw_bool_t blink);  

aw_err_t  aw_digitron_disp_at (int id, int index, uint16_t seg);  

aw_err_t  aw_digitron_disp_char_at (int id, int index, const char ch);  

aw_err_t  aw_digitron_disp_str (int id, int index, int len, const char *p_str);  

aw_err_t  aw_digitron_disp_clr (int id);  

aw_err_t  aw_digitron_disp_enable (int id);  

aw_err_t  aw_digitron_disp_disable (int id);  

1   

 

aw_err_t  aw_digitron_disp_decode_set (int id, uint16_t (*pfn_decode) (uint16_t ch)); 

id id
MiniPort-View

0 3
id 0 ~ 2 id 0  

pfn_decode uint16_t
uint16_t  

8 '0' ~ '9' AWorks
8 '0' ~ '9'  'A' 'B'  'C' 'D'  'E'  

'F' aw_digitron_disp.h  

uint16_t aw_digitron_seg8_ascii_decode (uint16_t ascii_char); 

pfn_decode 6.21  

6.21  aw_digitron_disp_decode_set()  

1 aw_digitron_disp_decode_set(0, aw_digitron_seg8_ascii_decode); 

'O'  
0xFC  

1 uint16_t my_decode(uint16_t ch) 

2 { 

3     //…  

4     if (ch =='O') { 

5         return 0xFC; 

6     } 
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7 } 

pfn_decode  

aw_digitron_disp_decode_set(0, my_decode); 

 

2   

 

aw_err_t  aw_digitron_disp_blink_set (int id, int index, aw_bool_t blink); 

id index
index MiniPort-View

 0 1 blink AW_TRUE
1

6.22  

6.22  aw_digitron_disp_blink_set()  

1 aw_digitron_disp_blink_set(0, 1, AW_TRUE); 

3   

 

int aw_digitron_disp_at (int id, int index, uint16_t seg); 

id index seg 8
'-' g 0x02 0000 0010

6.23  

6.23  aw_digitron_disp_at()  

1 aw_digitron_disp_at(0, 1, 0x02); 

4   

 

aw_err_t  aw_digitron_disp_char_at (int id, int index, const char ch); 

id index ch
'H' 6.24  

6.24  aw_digitron_disp_char_at()  

1 aw_digitron_disp_char_at (0, 1, 'H'); 

5   

 

int aw_digitron_disp_str (int id, int index, int len, const char *p_str); 

id index
len p_str  

len  
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HELLO 6.25  

6.25  aw_digitron_disp_str()  

1 aw_digitron_disp_str(0, 0, 5,"HELLO"); 

MiniPort-View HE  

aw_digitron_disp_str()
num 6.26  

6.26  aw_digitron_disp_str()  

1 int     num = 53; 

2 char   buf[3]; 

3 aw_snprintf(buf, 3, "%2d", num); 

4 aw_digitron_disp_str(0, 0, 2, buf); 

aw_snprintf() C snprintf()
aw_vdebug.h  

int aw_snprintf (char *buf, size_t sz, const char *fmt, ...); 

aw_kprintf() aw_kprintf()
aw_snprintf() sz buf  

6   

 

int aw_digitron_disp_clr (int id); 

id 6.27  

6.27  aw_digitron_disp_clr()  

1 aw_digitron_disp_clr(0); 

7   

 

 

aw_err_t  aw_digitron_disp_enable (int id); 

id 6.28  

6.28  aw_digitron_disp_enable()  

1 aw_digitron_disp_enable(0); 

8   

CPU
CPU  

aw_err_t  aw_digitron_disp_disable (int id); 



AWorks C  

123 

id 6.29  

6.29  aw_digitron_disp_disable()  

1 aw_digitron_disp_disable(0); 

aw_digitron_disp_enable()
 

60s 5s
6.30  

6.30   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_digitron_disp.h" 

5  

6 #define  __DIGITRON_ID     0       //  

7  

8 static void __digitron_show_num (int id, int num) 

9 { 

10     char buf[3]; 

11     aw_snprintf(buf, 3, "%2d", num); 

12     aw_digitron_disp_str(id, 0, 2, buf); 

13 } 

14  

15 int aw_main() 

16 { 

17     unsigned int num = 60;                 // 60s  60 

18     aw_digitron_disp_decode_set(__DIGITRON_ID, aw_digitron_seg8_ascii_decode); 

19     while(1) { 

20         __digitron_show_num(__DIGITRON_ID, num);        //  count  

21         if (num < 5) {                            // 5  

22             aw_digitron_disp_blink_set(__DIGITRON_ID, 1, AW_TRUE); 

23         } else { 

24             aw_digitron_disp_blink_set(__DIGITRON_ID, 1, AW_FALSE); 

25         } 

26         if (num) {                              // count 0 1 

27             num--; 

28         } else {                                // count 0 60 

29             num = 60; 

30         } 

31         aw_mdelay(1000); 

32     } 

33 } 

__DIGITRON_ID
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6.5  

AWorks
 

10 10
SHT11

 

AWorks

LM75

SHT11
 

AWorks
 id

id 6.5  

6.5  id  

  ID 

 10 0 ~ 9 

 3 x,y,z  10 ~ 12 

 3 x,y,z  13 ~ 15 

 8 16 ~ 23 

 2 25 ~ 26 

id SDK
 

id

SHT11  

6.6  

6.6  aw_sensor.h  

  

aw_err_t  aw_sensor_type_get (int id);  

aw_err_t  aw_sensor_enable (int id);  

aw_err_t  aw_sensor_data_get (int id, aw_sensor_val_t *p_val);  

aw_err_t  aw_sensor_disable (int id);  



AWorks C  

125 

                                                                    

  

aw_err_t  aw_sensor_group_enable (const int         *p_ids, 

                               int               num, 

                               aw_sensor_val_t   *p_result); 

 

aw_err_t  aw_sensor_group_data_get (const int        *p_ids, 

                               int               num, 

                               aw_sensor_val_t  *p_buf); 

 

aw_err_t  aw_sensor_group_disable (const int        *p_ids, 

                               int               num, 

                               aw_sensor_val_t  *p_result); 

 

1   

V A
AWorks

6.7  

6.7  aw_sensor.h  

   

 AW_SENSOR_TYPE_VOLTAGE V  

 AW_SENSOR_TYPE_CURRENT A  

 AW_SENSOR_TYPE_TEMPERATURE  

 AW_SENSOR_TYPE_PRESS  

  AW_SENSOR_TYPE_LIGHT  

 AW_SENSOR_TYPE_DISTANCE  

 AW_SENSOR_TYPE_ACCELEROMETER  m/s^2 

 AW_SENSOR_TYPE_GYROSCOPE rad/s 

AWorks  

aw_err_t  aw_sensor_type_get (int id); 

id >=0
AW_SENSOR_TYPE_ 

-AW_ENODEV id
0 6.31  

6.31   

1 aw_err_t ret = aw_sensor_type_get(0); 

2 if (ret < 0) { 

3     //  

4 } else { 

5     if (ret == AW_SENSOR_TYPE_TEMPERATURE) { 

6         //  
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7     } else { 

8         //  

9     } 

10 } 

2   

AWorks  

(1)  

(2)  

(3)  

AWorks

 

AWorks
 

�  

 

aw_err_t  aw_sensor_enable (int id); 

id AW_OK
-AW_ENODEV id

0 6.32  

6.32   

1 aw_err_t ret = aw_sensor_enable(0); 

2 if (ret < 0) { 

3     //  

4 } else { 

5    //  

6 } 

�  

 

aw_err_t  aw_sensor_group_enable (const int         *p_ids, 

                               int               num, 

                               aw_sensor_val_t   *p_result); 

p_ids id num id
p_result num
aw_sensor_val_t 6.33  

6.33  aw_sensor_val_t (aw_sensor.h) 

1 typedef struct aw_sensor_val { 
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2     int32_t   val;   //  

3     int32_t   unit;      //  

4 } aw_sensor_val_t; 

val unit
unit val val

AW_OK
-AW_ENODEV  

aw_sensor_group_enable() AW_OK
p_result val AW_OK

AW_OK p_result
p_result

0 3 5 6 8 9 6.34  

6.34   

1 const int         id[6] = {0, 3, 5, 6, 8, 9};  // 6  0 3 5 6 8 9 

2 aw_sensor_val_t   buf[6];            // 6  

3  

4 aw_err_t ret = aw_sensor_group_enable(id, 6, buf); 

5  

6 if (ret < 0) {   //  

7     int i; 

8     for (i = 0; i < 6; i++) { 

9         if (buf[i].val < 0) { 

10             //  i  

11         } else { 

12             //  i  

13         } 

14     } 

15 } else { 

16     //  buf  

17 } 

3   

 AWorks
 

�  

 

aw_err_t  aw_sensor_data_get (int id, aw_sensor_val_t *p_val); 

id p_val
AW_OK  

aw_sensor_val_t 6.33  

1 typedef struct aw_sensor_val { 
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2     int32_t   val;   //  

3     int32_t   unit;      //  

4 } aw_sensor_val_t; 

val unit  M 106 k
103 m 10-3 unit 10
m unit -3  

unit unit AWorks SI
m p n 6.8  

6.8  uint  

     

AW_SENSOR_UNIT_YOTTA  Yotta Y 24 

AW_SENSOR_UNIT_ZETTA  Zetta Z 21 

AW_SENSOR_UNIT_EXA  Exa E 18 

AW_SENSOR_UNIT_PETA  Peta P 15 

AW_SENSOR_UNIT_TERA  Tera T 12 

AW_SENSOR_UNIT_GIGA  Giga G 9 

AW_SENSOR_UNIT_MEGA  Mega M 6 

AW_SENSOR_UNIT_KILO  kilo k 3 

AW_SENSOR_UNIT_HECTO  hecto h 2 

AW_SENSOR_UNIT_DECA  deca da 1 

AW_SENSOR_UNIT_BASE  -- -- 0 

AW_SENSOR_UNIT_DECI  deci d -1 

AW_SENSOR_UNIT_CENTI  centi c -2 

AW_SENSOR_UNIT_MILLI  milli m -3 

AW_SENSOR_UNIT_MICRO  micro  -6 

AW_SENSOR_UNIT_NANO  nano n -9 

AW_SENSOR_UNIT_PICO  pico p -12 

AW_SENSOR_UNIT_FEMTO  femto f -15 

AW_SENSOR_UNIT_ATTO  atto a -18 

AW_SENSOR_UNIT_ZEPTO  zepto z -21 

AW_SENSOR_UNIT_YOCTO  yocto y -24 

unit 10 -9 10-9

m 10-3 M 106

meter kilometer

 

val
6.7 V

val 1234 unit AW_SENSOR_UNIT_MILLI -3 -3
m mV 1234mV  
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��  

data A V  

AWorks
1.234V mV

m 10-3 1234mV aw_sensor_val_t
val 1234 unit -3 10-3 m  

 unit val 32
-2147483648 ~ 2147483647 unit

2147483647000 val 2147483647
unit AW_SENSOR_UNIT_KILO 3 103 k  

0 6.35  

6.35   

1 aw_sensor_val_t   temp_val; 

2 aw_err_t         ret; 

3  

4 aw_sensor_enable(0);      //  

5 ret = aw_sensor_data_get(0, &temp_val); //  

6 if (ret < 0) { 

7     //  

8 } else { 

9    //    

10    float temp = temp_val.val * pow(10, temp_val.unit); 

11 } 

pow() C math.h
 

double pow(double x, double y); 

x y xy double
 

unit -3 val 3
45087 45.087  

aw_kprintf("The temp 0 is : %d.%03d \r\n", temp_val.val / 1000,  temp_val.val % 1000); 

val 1000 1000
3 3 0 45087 1000

87 087  

unit -3
-6 -6 6   
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aw_kprintf("The temp 0 is : %d.%06d \r\n", temp_val.val / 1000000,  temp_val.val % 1000000); 

unit

3
6  

3 unit -6 unit -3
3  

temp_val.unit += 3; 

temp_val.val /= 1000; 

aw_kprintf("The temp 0 is : %d.%03d \r\n", temp_val.val / 1000,  temp_val.val % 1000); 

unit 3 103 1000
val 1000 temp_val unit -3

3 val 1000
 6 3

val 25234167 unit -6 25.234167 val 25234
unit -3 25.234 6 3  

3 unit
-3 AWorks  

� unit unit n val 10n

val
1860mV V 2V 1245mV

V 1V  

� unit unit n val 10n
val 32 -2147483648 ~ 

2147483647 val 10n 

 

�  

 

aw_err_t aw_sensor_val_unit_convert (aw_sensor_val_t *p_buf, int num, int32_t to_unit); 

p_buf num to_unit
AW_SENSOR_UNIT_*  AW_SENSOR_UNIT_MILLI

AW_OK
val 10n 32

val unit
 

3 6.36  

6.36   

1 aw_sensor_val_t   temp_val; 

2 aw_err_t         ret; 

3 aw_sensor_enable(0);      //  
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4 ret = aw_sensor_data_get(0, &temp_val); //  

5 if (ret < 0) { 

6     //  

7 } else { 

8     // AW_SENSOR_UNIT_MILLI -3  

9     aw_sensor_val_unit_convert(&temp_val, 1, AW_SENSOR_UNIT_MILLI); 

10     aw_kprintf("The temp 0 is : %d.%03d \r\n", temp_val.val / 1000,  temp_val.val % 1000); 

11 } 

0 val -2147483648 
~ 2147483647 unit -3 -2147483.648 ~ 2147483.647

 

�  

 

aw_err_t  aw_sensor_group_data_get (const int         *p_ids, 

                                int                 num, 

                                aw_sensor_val_t   *p_buf); 

p_ids id num id
p_buf num

 

AW_OK p_buf
p_buf

 AW_SENSOR_VAL_IS_VALID()
FALSE AW_SENSOR_VAL_IS_VALID()

val val
-AW_ENODEV  

AW_SENSOR_VAL_IS_VALID()
aw_sensor.h  

AW_SENSOR_VAL_IS_VALID(data) 

data aw_sensor_val_t TRUE data
data unit val

 

0 3 5 6 8 9 6.37  

6.37  1  

1 const int         id[6] = {0, 3, 5, 6, 8, 9};  // 6  0 3 5 6 8 9 

2 aw_sensor_val_t   buf[6];             // 6  

3 aw_err_t          ret; 

4  

5 //  

6 aw_sensor_group_enable(id, 6, buf); 
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7  

8 ret = aw_sensor_group_data_get(id, 6, buf); 

9  

10 if (ret < 0) {   //  

11     int i; 

12     for (i = 0; i < 6; i++) { 

13         if (AW_SENSOR_VAL_IS_VALID(buf[i])) { 

14             //  

15         } else { 

16             // buf[i].val  

17         } 

18     } 

19 } else { 

20     //  AW_SENSOR_VAL_IS_VALID()  buf  

21 } 

6.38  

6.38  2  

1 const int         id[6] = {0, 3, 5, 6, 8, 9};  // 6  0 3 5 6 8 9 

2 aw_sensor_val_t   buf[6];             // 6  

3 int             i; 

4  

5 aw_sensor_group_enable(id, 6, buf);   //  

6 aw_sensor_group_data_get(id, 6, buf);   //  

7  

8 for (i = 0; i < 6; i++) { 

9     if (AW_SENSOR_VAL_IS_VALID(buf[i])) { 

10         //  

11     } else { 

12         // buf[i].val  

13     } 

14 } 

4   

AWorks
 

�  

 

aw_err_t  aw_sensor_disable (int id); 

id AW_OK
-AW_ENODEV id

0 6.39  
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6.39   

1 aw_err_t ret = aw_sensor_disable(0); 

2 if (ret < 0) { 

3     //  

4 } else { 

5    //  

6 } 

�  

 

aw_err_t  aw_sensor_group_disable (const int         *p_ids, 

                               int               num, 

                               aw_sensor_val_t   *p_result); 

p_ids id num id
p_result num

unit
val val

AW_OK
-AW_ENODEV  

aw_sensor_group_disable() AW_OK
p_result val AW_OK

AW_OK p_result
p_result

0 3 5 6 8 9 6.40  

6.40   

1 const int         id[6] = {0, 3, 5, 6, 8, 9};  // 6  0 3 5 6 8 9 

2 aw_sensor_val_t   buf[6];            // 6  

3  

4 aw_err_t ret = aw_sensor_group_disable(id, 6, buf); 

5  

6 if (ret < 0) {   //  

7     int i; 

8     for (i = 0; i < 6; i++) { 

9         if (buf[i].val < 0) { 

10             //  i  

11         } else { 

12             //  i  

13         } 

14     } 

15 } else { 

16     //  buf  

17 } 
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6.41  

6.41   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_digitron_disp.h" 

5 #include "aw_sensor.h" 

6 #include "string.h" 

7  

8 #define __APP_SENSOR_TEMP_ID           0     // ID 

9 #define __APP_DIGITRON_DISP_ID         0     // ID 

10  

11 static void __digitron_disp_num (int num)          //  

12 { 

13     char buf[3]; 

14     aw_snprintf(buf, 3, "%2d", num); 

15     aw_digitron_disp_str(__APP_DIGITRON_DISP_ID, 0, strlen(buf), buf); 

16 } 

17  

18 int aw_main() 

19 { 

20     aw_sensor_val_t     temp_val; 

21     aw_sensor_enable(__APP_SENSOR_TEMP_ID);      //  

22     while(1) { 

23         if (aw_sensor_data_get(__APP_SENSOR_TEMP_ID, &temp_val) < 0) { //  

24             //  "ER"  

25             aw_digitron_disp_str(__APP_DIGITRON_DISP_ID, 0, 2, "ER");   

26         } else { 

27             // AW_SENSOR_UNIT_BASE  

28             aw_sensor_val_unit_convert(&temp_val, 1, AW_SENSOR_UNIT_BASE); 

29             __digitron_disp_num(temp_val.val); 

30         } 

31         aw_mdelay(1000); 

32     } 

33 } 

id id
6.41 7 ~ 8 id 0 id

 

6.6  

LED
 

1   



AWorks C  

135 

I2C LM75B
 

 

2   

LED0 LED1 LED  

� LED0  
� LED1  
�  

3   

4  

� SET
 

� /
 

� 1
1  

� 1
1  

(1)  

SET LED0
1 1 /

 

(2)  

SET LED1
1 1

/  

4   

6.42
3 KEY0 KEY2

KEY1 KEY3 3 __key_callback()
while(1) 3

500ms LED0
LED1  

6.42   

1 #include "aworks.h" 

2 #include "aw_vdebug.h" 

3 #include "aw_delay.h" 

4 #include "aw_buzzer.h" 

5 #include "aw_led.h" 

6 #include "aw_input.h" 

7 #include "aw_digitron_disp.h" 



AWorks C  

136 

8 #include "aw_sensor.h" 

9 #include "string.h" 

10  

11 #define  __APP_SENSOR_TEMP_ID   0     // ID 

12 #define  __APP_DIGITRON_DISP_ID  0     // ID 

13  

14 /* g_adj_state   */ 

15 #define __STATE_NORMAL       0 

16 #define  __STATE_ADJ_HIGH      1 

17 #define  __STATE_ADJ_LOW      2 

18  

19 /* key_val_process() */ 

20 #define  __VAL_ADJ_TYPE_ADD  1 

21 #define  __VAL_ADJ_TYPE_SUB  0 

22 

23 static uint8_t  g_temp_high =  30;  // 30  

24 static uint8_t  g_temp_low   =  28;  // 28  

25 static uint8_t  g_adj_state    =  0;  // 0- 1- , 2-  

26 static uint8_t  g_adj_pos  =  0;   //  

27  

28 static void __digitron_disp_num (int num)  //  

29 { 

30     char buf[3]; 

31     aw_snprintf(buf, 3, "%2d", num); 

32     aw_digitron_disp_str(__APP_DIGITRON_DISP_ID, 0, strlen(buf), buf); 

33 } 

34  

35 static void key_state_process (void)                 // KEY0 

36 { 

37     g_adj_state = (g_adj_state + 1) % 3;                // 0 ~ 2 

38     if (g_adj_state == __STATE_ADJ_HIGH) {     //  

39         aw_led_on(0); 

40         aw_led_off(1); 

41         g_adj_pos = 1;         // 1 

42         aw_digitron_disp_blink_set(0,g_adj_pos, AW_TRUE);   //  

43         __digitron_disp_num(g_temp_high);              //  

44     } else if (g_adj_state == __STATE_ADJ_LOW) {    //  

45         aw_led_on(1); 

46         aw_led_off(0); 

47         aw_digitron_disp_blink_set(0, g_adj_pos, AW_FALSE);  //  

48         g_adj_pos = 1;                              //  

49         aw_digitron_disp_blink_set(0, g_adj_pos, AW_TRUE); 

50         __digitron_disp_num(g_temp_low);            //  

51     } else {           //  
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52         aw_led_off(0); 

53         aw_led_off(1); 

54         aw_digitron_disp_blink_set(0, g_adj_pos, AW_FALSE);  //  

55         g_adj_pos = 1;                              //  

56     } 

57 } 

58  

59 static void key_val_process(uint8_t type)              // 1- 0-  

60 { 

61     uint8_t  num_single =  0;               //  

62     uint8_t  num_ten   =  0;                  //  

63     uint8_t  num_temp;                             //  

64     if (g_adj_state == __STATE_ADJ_HIGH) { 

65         num_single  =  g_temp_high % 10;              //  

66         num_ten  =  g_temp_high / 10; 

67     } else if (g_adj_state == __STATE_ADJ_LOW){ 

68         num_single  =  g_temp_low % 10;           //  

69         num_ten  =  g_temp_low / 10; 

70     } else {                 //  

71         return; 

72     } 

73     if (type == __VAL_ADJ_TYPE_ADD) {                // 1  

74         if (g_adj_pos == 1) { 

75             num_single = (num_single + 1) % 10;          // 1 0 ~ 9 

76         } else { 

77             num_ten   = (num_ten + 1) % 10;              // 1 0 ~ 9 

78         } 

79     } else {                                             // 1  

80         if (g_adj_pos == 1) { 

81             num_single = (num_single - 1 + 10) % 10;      // 1 0 ~ 9 

82         } else { 

83             num_ten   = (num_ten - 1 + 10) % 10;         // 1 0 ~ 9 

84         } 

85     } 

86     num_temp = num_ten * 10 + num_single;     //  

87     /*  */ 

88     if ((g_adj_state == __STATE_ADJ_HIGH) && (num_temp >= g_temp_low)) { 

89         g_temp_high = num_temp;      //  

90         __digitron_disp_num(g_temp_high);                //  

91     } else if ((g_adj_state == __STATE_ADJ_LOW) && (num_temp <= g_temp_high)) { 

92         g_temp_low = num_temp;      //  

93         __digitron_disp_num(g_temp_low);                //  

94     } 

95 } 
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96  

97 static void key_pos_process(void)             //  

98 { 

99     if (g_adj_state != __STATE_NORMAL) { //  

100         aw_digitron_disp_blink_set(0, g_adj_pos, AW_FALSE); 

101         g_adj_pos = !g_adj_pos;    //  

102         aw_digitron_disp_blink_set(0, g_adj_pos, AW_TRUE); 

103     } 

104 } 

105  

106 static void __key_callback (aw_input_event_t *p_input_data, void *p_usr_data) 

107 { 

108     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {   //  

109         //  

110         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data;  

111         if (p_data->key_state != 0) {                 // 0  

112             switch (p_data->key_code) { 

113                 case KEY_0: key_state_process();break;            //  

114                 case KEY_1: key_val_process(__VAL_ADJ_TYPE_ADD); break; // 1 

115                 case KEY_2: key_pos_process();break;                     //  

116                 case KEY_3: key_val_process(__VAL_ADJ_TYPE_SUB); break; // 1                     

117                 default:break; 

118             } 

119         } 

120     } 

121 } 

122  

123 int aw_main (void) 

124 { 

125     static aw_input_handler_t    key_handler; 

126     aw_sensor_val_t            temp_val; 

127      

128     aw_sensor_enable(__APP_SENSOR_TEMP_ID);                  //  

129     aw_digitron_disp_decode_set(__APP_DIGITRON_DISP_ID,  aw_digitron_seg8_ascii_decode);  

130     aw_input_handler_register(&key_handler, __key_callback, NULL);  //  

131      

132     while(1) { 

133         if (g_adj_state == __STATE_NORMAL) { //  

134             if (aw_sensor_data_get(__APP_SENSOR_TEMP_ID, &temp_val) < 0) {   //  

135                 aw_digitron_disp_str(__APP_DIGITRON_DISP_ID, 0, 2, "ER");   //  "ER"  

136             } else { 

137                 // AW_SENSOR_UNIT_BASE  

138                 aw_sensor_val_unit_convert(&temp_val, 1, AW_SENSOR_UNIT_BASE); 

139                 __digitron_disp_num(temp_val.val);      //  
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140                 if (temp_val.val > g_temp_high || temp_val.val < g_temp_low ) { 

141                     aw_buzzer_on();               //  

142                 } else { 

143                     aw_buzzer_off(); 

144                 } 

145             } 

146             aw_led_toggle(0);      // LED0 LED1  

147             aw_led_toggle(1); 

148             aw_mdelay(500); 

149         } 

150     } 

151 } 
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7  

 

✍

MCU GPIO PWM I2C SPI
UART ADC MCU

AWorks
MCU MCU

 

7.1 GPIO 

I/O I/O I/O

 

I/O GPIO General Purpose Input Output GPIO
/ /

 

7.1.1 I/O  

i.MX280 PIO3_0
4  

� 0  

� I2C0  

� CTS  

� GPIO  

GPIO
IO AWorks I/O  

aw_err_t aw_gpio_pin_cfg(int pin, uint32_t flags); 

pin flags
AW_OK  

pin GPIO
pin {chip}_pin.h chip

i.mx28x MCU chip imx28x imx28x_pin.h
PIOx_y PIO3_0  

flags  |  |  | |
C  

1   

AWorks GPIO aw_gpio.h
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AW_GPIO_*
7.1 7.2  

7.1   

  

AW_GPIO_INPUT  

AW_GPIO_OUTPUT  

AW_GPIO_OUTPUT_INIT_HIGH  

AW_GPIO_OUTPUT_INIT_LOW  

7.2   

  

AW_GPIO_PULL_UP  

AW_GPIO_PULL_DOWN  

AW_GPIO_FLOAT  

AW_GPIO_OPEN_DRAIN  

AW_GPIO_PUSH_PULL  

7.1  

7.1   

1 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_OUTPUT);               //  

2 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_OUTPUT_INIT_HIGH);    //  

3 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_OUTPUT_INIT_LOW);    //  

4  

5 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_OUTPUT | AW_GPIO_PUSH_PULL);   //  

6 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_OUTPUT | AW_GPIO_OPEN_DRAIN);  //  

7 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_INPUT | AW_GPIO_PULL_UP);    //  

8 aw_gpio_pin_cfg(PIO2_6, AW_GPIO_INPUT | AW_GPIO_FLOAT);    //  

2   

{chip}_pin.h
PIOx_y_* PIO3_0_AUART0_RX PIO3_0 0  

PIO3_0 {chip}_pin.h
PIO PIO3_0

PIO3_0_AUART0_RX
PIO3_0 PIO

 

PIO3_0 7.3 7.4
7.4 PIO PIO3_0
PIO3_0
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7.3  PIO3_0  

  

PIO3_0_AUART0_RX 0  

PIO3_0_I2C0_SCL I2C0  

PIO3_0_DUART_CTS CTS  

PIO3_0_GPIO GPIO  
 

7.4   

  

PIO_MODE_1V8 1.8V 

PIO_MODE_3V3 3.3V 

PIO_MODE_4MA 4mA 

PIO_MODE_8MA 8mA 

PIO_MODE_12MA 12mA 
 

7.2  

7.2   

1 aw_gpio_pin_cfg(PIO3_24, PIO3_24_I2C0_SCL | PIO_MODE_3V3);  // PIO3_24 I2C0 SCL 

2 aw_gpio_pin_cfg(PIO3_25, PIO3_25_I2C0_SDA | PIO_MODE_3V3); // PIO3_25 I2C0 SDA 

3  

4 aw_gpio_pin_cfg(PIO2_10, PIO2_10_SSP0_SCK | PIO_MODE_3V3); // PIO2_10 SSP0 SCK 

5 aw_gpio_pin_cfg(PIO2_8,  PIO2_8_SSP0_CMD | PIO_MODE_3V3);  // PIO2_8 SSP0 MOSI  

6 aw_gpio_pin_cfg(PIO2_0,  PIO2_0_SSP0_D0   | PIO_MODE_3V3);   // PIO2_0 SSP0 D0 

7  

8 aw_gpio_pin_cfg(PIO3_2, PIO3_2_DUART_RX | PIO_MODE_3V3);  // PIO3_2 RX 

9 aw_gpio_pin_cfg(PIO3_3, PIO3_3_DUART_TX | PIO_MODE_3V3);  // PIO3_3 TX 

I2C
7.3  

7.3   

1 aw_gpio_pin_cfg(PIO3_24, PIO3_24_I2C0_SCL | PIO_MODE_3V3| AW_GPIO_PULL_UP); 

2 aw_gpio_pin_cfg(PIO3_25, PIO3_25_I2C0_SDA | PIO_MODE_3V3| AW_GPIO_PULL_UP); 

7.1.2 I/O  

7.3 PIO3_0 4 PIO3_0
 

 

PIO3_0 I2C0
0 PIO3_0

0 I2C0  

AWorks
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7.5  

7.5  aw_gpio.h  

  

aw_err_t aw_gpio_pin_request(const char *p_name, const int *p_pins, int num);  

aw_err_t aw_gpio_pin_release(const int *p_pins, int num);  

1   

 

aw_err_t aw_gpio_pin_request(const char *p_name, const int *p_pins, int num); 

p_name p_pins num
AW_OK

 

p_name LED UART  SSP0
I2C0  

p_pins PIO3_2 PIO3_3
 

static const int uart0_pins_table[] = { 

     PIO3_2, 

     PIO3_3 

}; 

num p_pins
PIO3_2 PIO3_3 7.4  

7.4  1  

1 if (aw_gpio_pin_request("UART", uart0_pins_table, 2) == AW_OK) { 

2     // PIO3_2 PIO3_3  

3     aw_gpio_pin_cfg(PIO3_2, PIO3_2_DUART_RX | PIO_MODE_3V3); 

4     aw_gpio_pin_cfg(PIO3_3, PIO3_3_DUART_TX | PIO_MODE_3V3); 

5 } 

 

IO GPIO PIO2_6
I/O LED0 I/O

7.5  

7.5  2  

1 const int pin_led0  = PIO2_6; 

2 if (aw_gpio_pin_request("pin_led0", &pin_led0, 1) == AW_OK) { 
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3     aw_gpio_pin_cfg(pin_led0, AW_GPIO_OUTPUT);               // PIO2_6  

4 } 

aw_gpio_pin_cfg()
 

2   

 

aw_err_t aw_gpio_pin_release(const int *p_pins, int num); 

 p_pins num
AW_OK  

p_pins
PIO3_2 PIO3_3  

static const int uart0_pins_table[] = { 

     PIO3_2, 

     PIO3_3 

}; 

num p_pins
PIO3_2 PIO3_3 7.6  

7.6   

1 aw_gpio_pin_cfg(PIO3_2, AW_GPIO_INPUT | AW_GPIO_FLOAT);    //  

2 aw_gpio_pin_cfg(PIO3_3, AW_GPIO_INPUT | AW_GPIO_FLOAT);    //  

3 aw_gpio_pin_release(uart0_pins_table, 2);        //  

I/O GPIO

 

7.1.3 I/O  

I/O I/O
7.6  

7.6  GPIO aw_gpio.h  

  

aw_err_t aw_gpio_get(int pin); GPIO /  

aw_err_t aw_gpio_set(int pin, int value); GPIO  

aw_err_t aw_gpio_toggle(int pin); GPIO  

1   

 

aw_err_t aw_gpio_get(int pin); 

pin 0
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0
0

7.7  

7.7   

1 if (aw_gpio_get(PIO0_5)  ==  0) { 

2  // PIO0_5  

3 } 

2   

 

aw_err_t aw_gpio_set(int pin, int value); 

pin value value 0
AW_OK  

GPIO LED
EPC-AW280

RUN 7.1  

MCU PIO2_6
I/O LED 3.3V

1
LED LED I/O

1 LED LED  

PIO2_6 LED 7.8  

7.8   

1 #include "aworks.h" 

2 #include "aw_gpio.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main (void) 

6 { 

7     const int pin_led0  = PIO2_6; 

8     if (aw_gpio_pin_request("pin_led0", &pin_led0, 1) == AW_OK) {  //  

9         aw_gpio_pin_cfg(pin_led0, AW_GPIO_OUTPUT_INIT_HIGH); //  

10         aw_gpio_set(pin_led0, 0);        // LED 

11     } 

12     while(1) { 

13         aw_mdelay(1000); 

14     } 

15 } 

PIO2_6
LED  

LED PIO2_6 LED
PIO2_6 LED 7.9  

 

7.1  LED  
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7.9   

1 #include "aworks.h" 

2 #include "aw_gpio.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main (void) 

6 { 

7     const int pin_led0  = PIO2_6; 

8     if (aw_gpio_pin_request("pin_led0", &pin_led0, 1) == AW_OK) {  //  

9         aw_gpio_pin_cfg(pin_led0, AW_GPIO_OUTPUT_INIT_HIGH); //  

10         while(1) { 

11             aw_gpio_set(pin_led0, 0);      // LED 

12             aw_mdelay(200); 

13             aw_gpio_set(pin_led0, 1);      // LED 

14             aw_mdelay(200); 

15         } 

16     } 

17     while(1) {          //  

18         aw_mdelay(1000); 

19     } 

20 } 

GPIO LED GPIO AWorks
LED LED LED  

3   

 GPIO GPIO
GPIO  

aw_err_t aw_gpio_toggle(int pin); 

 pin AW_OK
7.9 LED

GPIO GPIO
LED 7.10  

7.10   

1 #include "aworks.h" 

2 #include "aw_gpio.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main (void) 

6 { 

7     const int pin_led0  = PIO2_6; 

8     if (aw_gpio_pin_request("pin_led0", &pin_led0, 1) == AW_OK) {  //  

9         aw_gpio_pin_cfg(pin_led0, AW_GPIO_OUTPUT_INIT_HIGH); //  

10         while(1) { 
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11             aw_gpio_toggle(pin_led0);      //  

12             aw_mdelay(200); 

13         } 

14     } 

15     while(1) {          //  

16         aw_mdelay(1000); 

17     } 

18 } 

7.1.4 I/O  

I/O aw_gpio_get()
GPIO GPIO

I/O
aw_gpio_get() 0

CPU AWorks I/O GPIO

 

AWorks I/O
GPIO

7.7  

7.7  GPIO  

  

aw_err_t aw_gpio_trigger_connect( 

  int             pin, 

         aw_pfuncvoid_t  pfunc_callback, 

         void           *p_arg); 

 

aw_err_t aw_gpio_trigger_disconnect( 

  int             pin, 

         aw_pfuncvoid_t  pfunc_callback, 

         void           *p_arg); 

 

aw_err_t aw_gpio_trigger_cfg(int pin, uint32_t flags);  

aw_err_t aw_gpio_trigger_on(int pin);  

aw_err_t aw_gpio_trigger_off(int pin);  

1   

 

aw_err_t aw_gpio_trigger_connect (int             pin, 

                             aw_pfuncvoid_t  pfunc_callback, 

                             void           *p_arg); 

pin pfunc_callback
p_arg
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AW_OK  

pfunc_callback aw_pfuncvoid_t aw_types.h
 

typedef void (*aw_pfuncvoid_t) (void *); 

void *
pfunc_callback p_arg

PIO3_6
7.11  

7.11   

1 //  

2 static void __gpio_trigger_callback (void *p_arg) 

3 { 

4     //  

5 } 

6  

7 aw_gpio_trigger_connect(PIO3_6, __gpio_trigger_callback, NULL);       //  

2   

aw_gpio_trigger_connect()

 

aw_err_t aw_gpio_trigger_disconnect(int             pin, 

                               aw_pfuncvoid_t  pfunc_callback, 

                               void           *p_arg); 

pin pfunc_callback 
p_arg

p_arg AW_OK
7.12  

7.12   

1 //  

2 static void __gpio_trigger_callback (void *p_arg) 

3 { 

4     //  

5 } 

6 aw_gpio_trigger_connect(PIO3_6, __gpio_trigger_callback, NULL);   //  

7 // .... 

8 aw_gpio_trigger_disconnect(PIO3_6, __gpio_trigger_callback, NULL);     //  

3   

 

aw_err_t aw_gpio_trigger_cfg(int pin, uint32_t flags); 

pin flags AW_OK
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7.8  

 7.8  GPIO  

  

AW_GPIO_TRIGGER_HIGH  

AW_GPIO_TRIGGER_LOW  

AW_GPIO_TRIGGER_RISE  

AW_GPIO_TRIGGER_FALL  

AW_GPIO_TRIGGER_BOTH_EDGES  

 

PIO3_6 7.13  

7.13   

1 // PIO3_6  

2 if (aw_gpio_trigger_cfg(PIO3_6, AW_GPIO_TRIGGER_FALL)  != AW_OK) { 

3  //  

4 } 

4   

 

aw_err_t aw_gpio_trigger_on(int pin); 

pin AW_OK
 

7.14  

7.14   

1 #include "aworks.h" 

2 #include "aw_gpio.h" 

3 #include "aw_delay.h" 

4 #include "aw_led.h" 

5  

6 static void __gpio_trigger_callback (void *p_arg) 

7 { 

8     aw_led_toggle(0);       // LED  

9 } 

10  

11 int aw_main (void) 

12 { 
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13     const int pin_test  = PIO3_6; 

14     if (aw_gpio_pin_request("pin_test", &pin_test, 1) == AW_OK) {   //  

15         aw_gpio_pin_cfg(pin_test, AW_GPIO_INPUT | AW_GPIO_PULL_UP); //  

16         aw_gpio_trigger_connect(pin_test, __gpio_trigger_callback, NULL);  //  

17         aw_gpio_trigger_cfg(pin_test, AW_GPIO_TRIGGER_FALL);   //  

18         aw_gpio_trigger_on(pin_test);         //  

19     } 

20  while(1) { 

21         aw_mdelay(1000); 

22     } 

23 } 

aw_gpio_pin_cfg()
aw_gpio_trigger_cfg()  

PIO3_6 PIO3_6 GND
LED GND

LED  

7.14 16 17  

7.14
15 PIO3_6

 

5   

 

aw_err_t aw_gpio_trigger_off(int pin); 

pin AW_OK
7.15  

7.15   

1 //  

2 static void __gpio_trigger_callback (void *p_arg) 

3 { 

4     // I/O  

5 } 

6 int aw_main (void) 

7 { 

8     const int pin_test  = PIO3_6; 

9     if (aw_gpio_pin_request("pin_test", &pin_test, 1) == AW_OK) {   //  

10         aw_gpio_pin_cfg(pin_test, AW_GPIO_INPUT | AW_GPIO_PULL_UP); //  

11         aw_gpio_trigger_connect(pin_test, __gpio_trigger_callback, NULL); //  

12         aw_gpio_trigger_cfg(pin_test, AW_GPIO_TRIGGER_FALL);  //  

13         aw_gpio_trigger_on(pin_test);        //  

14         //.... 
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15         aw_gpio_trigger_off(pin_test);                       //  

16     } 

17     //.... 

18 } 

aw_gpio_trigger_on()
 

7.2 PWM 
7.2.1 PWM  

 

 

PWM Pulse Width Modulation
/

0~100% PWM

LED  

 PWM

0
I/O PWM 7.2  

 

7.2  PWM  

45 100 PWM
0 I/O I/O

0  

7.2.2 PWM  

AWorks PWM 7.9  

7.9  PWM aw_pwm.h  

  

aw_err_t aw_pwm_config ( 

 int               pid, 

 unsigned long      duty_ns, 

 unsigned long      period_ns); 

PWM  

aw_err_t aw_pwm_enable(int pid); PWM  

aw_err_t aw_pwm_disable(int pid); PWM  
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1  PWM  

PWM  

aw_err_t aw_pwm_config ( 

int               pid, 

unsigned long      duty_ns, 

unsigned long      period_ns); 

pid PWM id duty_ns ns period_ns
AW_OK

 

AWorks PWM pid
PWM i.MX28x

8 PWM PWM 0 ~ 7 I/O 7.10  

7.10  I/O  

 I/O   I/O  

0 GPIO3_16 4 GPIO3_29 

1 GPIO3_17 5 GPIO3_22 

2 GPIO3_18 6 GPIO3_23 

3 GPIO3_28 7 GPIO3_26 

PWM I/O SDK

.pdf  

PWM period_ns 1KHz PWM
1ms period_ns 1000000  

PWM duty_ns PWM
duty_ns / period_ns duty_ns period_ns PWM 0 PWM

1KHz 50% 7.16  

7.16  PWM  

1 // PWM 1000000ns 1ms 500000ns 0.5ms  

2 aw_pwm_config (0, 500000, 1000000); 

2  PWM  

PWM PWM
PWM  

aw_err_t aw_pwm_enable(int pid); 

pid PWM id AW_OK
PWM PWM

PWM 0 7.17  

7.17  PWM  

1 // PWM 1000000ns 1ms 500000ns 0.5ms  

2 aw_pwm_config (0, 500000, 1000000); 

3 aw_pwm_enable(0);             // PWM 0 
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3  PWM  

PWM PWM  

aw_err_t aw_pwm_disable(int pid); 

pid PWM id AW_OK
PWM PWM
0 7.18  

7.18  PWM  

1 // PWM 1000000ns 1ms 500000ns 0.5ms  

2 aw_pwm_config (0, 500000, 1000000); 

3 aw_pwm_enable(0);             // PWM 0 

4 //... 

5 aw_pwm_disable(0);                 // PWM 0 

EPC-AW280
7.3

GPIO3_29 GPIO3_29

GPIO3_29

 

GPIO3_29
PWM 7.10

GPIO3_29 PWM id 4 PWM 4 PWM
7.19  

7.19  PWM  

1 #include "aworks.h" 

2 #include "aw_pwm.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main() 

6 { 

7  aw_pwm_config(4, 500000, 1000000);   // 1KHz 50% 

8  aw_pwm_enable(4);                    // 4  

9  while(1) { 

10   aw_mdelay(1000); 

11  } 

12 } 

PWM PWM
PWM

 

7.3   
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PWM 7.20  

7.20  PWM  

1 #include "aworks.h" 

2 #include "aw_pwm.h" 

3 #include "aw_delay.h" 

4  

5 int aw_main() 

6 { 

7  aw_pwm_config(4, 500000, 1000000);    // 1KHz 50% 

8  while(1) { 

9   aw_pwm_enable(4);                    // 4  

10   aw_mdelay(100);                      // 100ms 100ms 

11   aw_pwm_disable(4);                   // PWM  

12   aw_mdelay(1000);                     // 1s 1  

13  } 

14 } 

PWM PWM
AWorks

 

7.3 SPI  

7.3.1 SPI  

SPI Serial Peripheral Interface
M M SPI / /

4 SCLK MOSI MISO
CS 7.4  

� SCLK  

� MOSI  

� MISO  

� CS    

CS
SCLK

MOSI MISO
CS  

SCLK MOSI MISO
CS
7.5

 

 

7.4  SPI  
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7.5  SPI  

SPI SPI
SPI SPI  

SPI
SPI 4 7.11  

� CPOL  

SPI
CPOL=1 CPOL=0  

� CPHA  

CPHA=0
CPHA=1

 

CPHA=0 SPI 0 CPOL=0 2 CPOL=1 7.6  

 

7.6  SPI 0 2  

SPI 0 CPOL=0 CPHA=0
 

SPI 2 CPOL=1 CPHA=0
 

CPHA=1 SPI 1 CPOL=0 3 CPOL=1 7.7  

7.11  SPI  

 CPOL  CPHA  

0 0 0 

1 0 1 

2 1 0 

3 1 1 
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7.7  SPI 1 3  

SPI 1 CPOL=0 CPHA=1
 

SPI 3 CPOL=1 CPHA=1
 

7.3.2 SPI  

MCU SPI SPI AWorks
MCU SPI 7.12  

7.12  SPI  

  

void aw_spi_mkdev ( 

  aw_spi_device_t  *p_dev, 

     uint8_t              busid, 

      uint8_t              bits_per_word, 

      uint16_t             mode, 

       uint32_t             max_speed_hz, 

    int           cs_pin, 

      void            (*pfunc_cs)(aw_spi_device_t *p_dev, int state)) ; 

SPI  

aw_err_t aw_spi_setup(aw_spi_device_t  *p_dev); SPI  

aw_err_t aw_spi_write_then_read( 

  aw_spi_device_t   *p_dev, 

         const uint8_t      *p_txbuf, 

         size_t             n_tx, 

         uint8_t          *p_rxbuf, 

    size_t              n_rx); 

SPI  

aw_err_t aw_spi_write_then_write( 

  aw_spi_device_t   *p_dev, 

         const uint8_t      *p_txbuf0, 

         size_t              n_tx0, 

         const uint8_t      *p_txbuf1, 

         size_t              n_tx1); 

SPI  
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1  SPI  

SPI SPI HC595
SPI FLASH MCU SPI  
SPI SPI AWorks SPI
aw_spi_device_t

SPI
 

aw_spi_device_t  spi_dev;                     // SPI  

spi_dev p_dev  

2  SPI  

SPI
 

void aw_spi_mkdev ( 

aw_spi_device_t     *p_dev, 

        uint8_t              busid, 

        uint8_t              bits_per_word, 

        uint16_t             mode, 

        uint32_t             max_speed_hz, 

        int            cs_pin, 

        void               (*pfunc_cs)(aw_spi_device_t *p_dev, int state)) ; 

p_dev SPI busid SPI bits_per_word
mode SPI max_speed_hz cs_pin

pfunc_cs  

AWorks SPI busid
SPI i.MX28x

5 SPI 0 ~ 4 busid SPI
 

bits_per_word 8  

mode SPI
0 ~ 3

7.13
SPI

mode SPI
 

max_speed_hz
SCLK

MCU SPI MCU
SPI  

cs_pin pfunc_cs pfunc_cs
pfunc_cs NULL cs_pin pfunc_cs

NULL cs_pin

7.13  SPI  

   

AW_SPI_MODE_0 SPI 0 CPOL=0 CPHA=0 

AW_SPI_MODE_1 SPI 1 CPOL=0 CPHA=1 

AW_SPI_MODE_2 SPI 2 CPOL=1 CPHA=0 

AW_SPI_MODE_3 SPI 3 CPOL=1 CPHA=1 
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pfunc_cs SPI
pfunc_cs state 1 SPI

pfunc_cs state 0
pfunc_cs NULL cs_pin PIO2_19  

SPI0 SPI busid 0 74HC595
74HC595

 

74HC595 /
7.8  

74HC595 8
8 Q0’ ~ Q7’

Q7’ Q7’
8 Q0 ~ Q7 Q0 ~ Q7

8  

CP D
Q7’

Q0 ~ Q7
Q7’

8 74HC595 Q7’
74HC595 D Q7’ 74HC595

Q7’ 74HC595
16 24 32  

STR STR
Q0 ~ Q7 Q0’~Q7’

8 Q0 ~ Q7  

 

CP D STR Q0 ~ Q7 Q7’
OE MR OE OE

Q0 ~ Q7 OE
Q0 ~ Q7 OE Q7’ MR

MR 0x00 Q7’ 0  MR
Q0 ~ Q7

MR STR 0x00
 

74HC595 D CP
8 CP 8

STR
SPI

74HC595 STR
SPI

STR

 

7.8  74HC595  
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STR  

74HC595 SPI SPI SCLK CP
MOSI D CS STR 74HC595

/ SPI 74HC595
74HC595 SPI MISO  

MiniPort-595 74HC595 8
I/O LED

7.9 3
8 OE

MR

 

MiniPort-595 i.MX28x MOSI SCLK i.MX28x SPI0
CS PIO2_19  

74HC595 SPI SPI
 

�  

74HC595 8 8 8
SPI 8  

� SPI  

CP 74HC595
SPI 7.6 7.7 0 3

0 3 3  

�  

74HC595 100MHz MCU
MCU

3000000Hz 3MHz 3MHz
 

74HC595 SPI
7.21  

7.21   

1 aw_spi_device_t    hc595_dev;     // HC595  

2 // 74HC595 SPI  

3    aw_spi_mkdev(&hc595_dev, 

4                 0,       // SPI 0 

5                 8,                   // 8-bit 

6                 AW_SPI_MODE_3,       // 3 

7                 30000000,            // 3MHz 

8                 PIO2_19,              // PIO2_19 

9                NULL);      // NULL 

 

7.9  74HC595  
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3  SPI  

SPI MCU SPI
 

aw_err_t aw_spi_setup(aw_spi_device_t *p_dev); 

p_dev SPI AW_OK
 

74HC595 74HC595
7.22  

7.22  SPI  

1 aw_err_t           ret; 

2 aw_spi_device_t     hc595_dev;    // HC595  

3  

4 // 74HC595 SPI  

5 aw_spi_mkdev(&hc595_dev, 0, 8, AW_SPI_MODE_3, 30000000, PIO2_19, NULL); 

6  

7 ret = aw_spi_setup(&hc595_dev);              // SPI  

8 if (ret < 0) { 

9     //  

10 } else { 

11     //  

12 } 

4   

SPI

 

SPI AWorks

 

 

aw_err_t  aw_spi_write_then_read( 

aw_spi_device_t  *p_dev, 

             const uint8_t     *p_txbuf, 

             size_t            n_tx, 

             uint8_t          *p_rxbuf, 

             size_t            n_rx); 

p_dev p_txbuf
n_tx p_rxbuf

n_rx AW_OK
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p_rxbuf NULL n_rx 0
p_txbuf NULL n_tx 0 8

0x55 74HC595 7.23  

7.23  1  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_spi.h" 

5  

6 int aw_main() 

7 { 

8     uint8_t     tx_buf[1] = {0x55};      // 8 0x55 

9     aw_spi_device_t     hc595_dev;        // HC595  

10      

11     // 74HC595 SPI  

12     aw_spi_mkdev(&hc595_dev, 0, 8, AW_SPI_MODE_3, 30000000, PIO2_19, NULL); 

13      

14     aw_spi_setup(&hc595_dev);               // SPI  

15      

16     aw_spi_write_then_read(&hc595_dev, 

17         tx_buf,      //  

18         1,       // 1  

19         NULL,      //  

20         0);     // 0 

21     while (1) { 

22         aw_mdelay(1000); 

23     } 

24 } 

MiniPort-LED
MiniPort-595

7.10 74HC595
LED  

0x55 01010101
LED1

LED3 LED5 LED7
LED  

74HC595
SPI +

SPI FLASH MX25L1606 1
MX25L1606

3 ID RDID ID 0x9f
ID 7.24  

 

7.10  MiniPort-595 + MiniPort-LED  
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7.24  2  

1 uint8_t  cmd = 0x9f;         // RDID  

2 uint8_t  id[3];              // 3 ID 

3  

4 aw_spi_write_then_read(&spi _dev, 

5                     &cmd,    //  

6                         1, 

7                         id,    // 3 ID 

8                         3); 

RDID
SPI  

5   

 

aw_err_t  aw_spi_write_then_write( 

aw_spi_device_t  *p_dev, 

            const uint8_t     *p_txbuf0, 

            size_t            n_tx0, 

            const uint8_t     *p_txbuf1, 

            size_t            n_tx1); 

p_dev p_txbuf0
n_tx0 p_txbuf0

p_txbuf1 n_tx1
AW_OK

 

p_txbuf1 NULL n_tx1 0
74HC595 MiniPort-595 MiniPort-LED LED0 ~ 

LED7 7.25  

7.25  1  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_spi.h" 

5  

6 int aw_main() 

7 { 

8     aw_spi_device_t   hc595_dev;       // HC595  

9     uint8_t          data    = 0x01;   // bit0 1 LED0 

10      

11     // 74HC595 SPI  

12     aw_spi_mkdev(&hc595_dev, 0, 8, AW_SPI_MODE_3, 30000000, PIO2_19, NULL); 

13      
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14     aw_spi_setup(&hc595_dev);           // SPI  

15     while (1) { 

16         uint8_t temp = ~data;                  // data 0 LED 

17         aw_spi_write_then_read(&hc595_dev, 

18                             &temp,   // 0  

19                              1,    // 1  

20                              NULL,   // 1  

21                              0);    // 0 

22         aw_mdelay(100);                      //  LED 100ms 

23         data <<= 1;       // LED 

24         if (data == 0) {                       //  8 0x01  

25             data = 0x01; 

26         } 

27     } 

28 } 

LED 74HC595 data
LED 0  

74HC595
NULL

MX25L1606 SPI FLASH 0x02
3 24

7.26  

7.26  2  

1 int __mx25xx_data_write (aw_spi_device_t  *p_dev, 

2                       uint32_t          addr, 

3                       uint8_t          *p_buf, 

4                       uint32_t          len) 

5 { 

6     uint8_t cmd_buf[4]; 

7      

8     cmd_buf[0] = 0x02;     //  

9     cmd_buf[1] = (addr >> 16) & 0xFF;   // 24 8  

10     cmd_buf[2] = (addr >> 8 ) & 0xFF; 

11     cmd_buf[3] = addr & 0xFF; 

12      

13     return aw_spi_write_then_write(p_dev, 

14                                cmd_buf, 

15                                4, 

16                                p_buf, 

17                                len); 

18 } 
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7.4 I2C  

7.4.1 I2C  

I2C Inter Integrated Circuit NXP
I2C

I2C  

� 2  

� I2C
I/O  

� I2C  

� I2C I/O
3V/5V  

� 
 

� 100Kbps 100K 400Kbps  

3.4Mbps  

7.4.2 I2C  

MCU I2C I2C AWorks
MCU I2C 7.14  

7.14  I2C  

  

void aw_i2c_mkdev ( 

 aw_i2c_device_t  *p_dev, 

 uint8_t           busid,  

    uint16_t          addr, 

     uint16_t          flags); 

I2C  

aw_err_t aw_i2c_read( 

 aw_i2c_device_t  *p_dev, 

   uint32_t          subaddr, 

  uint8_t          *p_buf, 

  size_t            nbytes); 

I2C  

aw_err_t aw_i2c_write( 

 aw_i2c_device_t  *p_dev, 

  uint32_t          subaddr, 

   const void       *p_buf, 

   size_t            nbytes); 

I2C  

1  I2C  

I2C LM75
E2PROM MCU I2C
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I2C AWorks aw_i2c_device_t

I2C  

aw_i2c_device_t  dev;                     // I2C  

dev p_dev  

2   

 

void aw_i2c_mkdev ( 

aw_i2c_device_t  *p_dev, 

uint8_t           busid,  

        uint16_t          addr, 

        uint16_t          flags); 

p_dev I2C busid I2C addr
flags  

AWorks I2C busid
I2C i.MX28x

2 I2C 0 ~ 1 busid I2C
 

addr I2C /
7 10  

flags 3
7.15

|  

7.15   

 I2C   

 
AW_I2C_ADDR_7BIT 7Bit( ) 

AW_I2C_ADDR_10BIT 10Bit 

 AW_I2C_IGNORE_NAK  

 

AW_I2C_SUBADDR_MSB_FIRST ( ) 

AW_I2C_SUBADDR_LSB_FIRST  

AW_I2C_SUBADDR_NONE  

AW_I2C_SUBADDR_1BYTE 1  

AW_I2C_SUBADDR_2BYTE 2  

I2C0 I2C busid 0 LM75B
LM75B

 

LM75B
7.11 LM75B 7 1001A2A1A0 A2 A1 A0 A2

A1 A0 LM75B 7.12  
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LM75A

1

2

3

4 5

6

7

8SDA

SCL

OS

GND A2

A1

A0

Vcc

 

7.11  LM75B   

7.12  LM75B  

R9 R10 I2C J13_1 J13_2 J11_1 J11_2
LM75 SCL SDA I2C0 SCL SDA LM75B A2 A1

A0 LM75B 7 1001000 0x48  

LM75B 7
AW_I2C_ADDR_7BIT

AW_I2C_IGNORE_NAK I2C
LM75B 4 7.16  

7.16  LM75B  

   /  

 0x00 2   

 0x01 1  /  

THYST 0x02 2  /  

TOS 0x03 2  /  

8
AW_I2C_SUBADDR_1BYTE

AW_I2C_SUBADDR_MSB_FIRST AW_I2C_SUBADDR_LSB_FIRST

LM75B AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE  

LM75B
LM75B 7.27  

7.27   

1 aw_i2c_device_t  lm75_dev;        // LM75B  

2 aw_i2c_mkdev( 

3         &lm75_dev,               // LM75B  

4          0,                     // I2C0 

5      0x48,                      // 7bit 0x48 

6      AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE);  // 7bit 1  



AWorks C  

167 

3   

I2C  

aw_err_t aw_i2c_read( 

aw_i2c_device_t  *p_dev, 

        uint32_t          subaddr, 

        uint8_t          *p_buf, 

        size_t            nbytes); 

p_dev I2C subaddr
p_buf nbytes

AW_OK  

7.16 LM75B 0 2
0 2 7.28  

7.28   

1 uint8_t  temp_buf[2];                        //  

2 aw_i2c_read (&lm75_dev, 0x00, temp_buf, 2);   // 0x00 2  

16 1
8 8

7.17  

7.17   

0 8  1 8  

bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

 26 25 24 23 22 21 20 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 

2 n LM75B
3 5 0 LM75B 2-3 0.125  

0 1 16  

int16_t temp = (temp_buf[0] << 8) | (temp_buf[1] & 0xE0); 

5 1 0xE0 1110 0000  5
0 8

256 28 temp 256 LM75B
LM75B 7.29  

7.29   

1 #include "aworks.h" 

2 #include "aw_i2c.h" 

3 #include "aw_delay.h" 

4 #include "aw_vdebug.h" 

5  

6 int aw_main() 

7 { 
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8  aw_i2c_device_t   lm75_dev;     // LM75B  

9  uint8_t          temp_buf[2];              //  

10  int16_t          temp; 

11      

12  aw_i2c_mkdev( 

13         &lm75_dev,               // LM75B  

14      0,                     // I2C0 

15      0x48,                      // 7bit 0x48 

16      AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE);  // 7bit 1  

17          

18  while(1) { 

19         aw_i2c_read (&lm75_dev, 0x00, temp_buf, 2);   // 0x00 2  

20         temp = (temp_buf[0] << 8) | (temp_buf[1] & 0xE0); 

21         aw_kprintf("Cur temp is : %d.%03d\r\n", temp / 256, (temp * 1000 / 256) % 1000); 

22     aw_mdelay(1000); 

23     } 

24 } 

aw_kprintf()
aw_kprintf()  

aw_kprintf("Cur temp : %f\r\n", temp / 256.0f); 

temp 256
temp 1000 256 1000

1000 3 11.375 temp
11.375 256 2912 256  

  =  temp / 256 

              =  2912 / 256              // C  

              =  11 

 

  =   (temp * 1000 / 256) % 1000 

              =   (2912 * 1000 / 256) % 1000 

              =   2912000 / 256 % 1000 

              =  11375 % 1000 

              =  375 

 

Cur temp is : 11.375 

FPU MCU
AWorks

MCU
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I2C LM75B
I2C AWorks

 

4   

I2C  

aw_err_t aw_i2c_write( 

aw_i2c_device_t      *p_dev, 

        uint32_t              subaddr, 

        const void           *p_buf, 

        size_t                nbytes); 

p_dev I2C subaddr
p_buf nbytes

AW_OK  

7.16 LM75B 0x02 0x03 2 Thyst

Tos Thyst Tos Thyst

75 Tos 80 0
0.5 7 0

2 16 temp temp 256
80.5 16 80.5 * 256 = 20608 0x5080  

LM75B OS
LM75B

LM75B LM75B
TOS OS

THYST OS
LM75B TOS TOS OS

LM75B OS
THYST THYST OS

LM75B OS TOS

TOS OS 7.13  

 

7.13  LM75B OS  
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OS

LM75B

LM75B AWorks I2C I2C  

TOS 80.5 TOS 0x5080
0x50 0x80 7.30  

7.30   

1 uint8_t  temp_buf[2];                       //  

2 temp_buf[0] = 0x50;       //  

3 temp_buf[1] = 0x80;       //  

4 aw_i2c_write (&lm75_dev, 0x03, temp_buf, 2);      // 0x03 Tos  

TOS I2C
TOS 7.31  

7.31   

1 #include "aworks.h" 

2 #include "aw_i2c.h" 

3 #include "aw_delay.h" 

4 #include "aw_vdebug.h" 

5 int aw_main() 

6 { 

7  aw_i2c_device_t  lm75_dev;      // LM75B  

8  uint8_t          temp_buf[2];               //  

9  aw_i2c_mkdev(&lm75_dev,          // LM75B  

10         0,        // I2C0 

11         0x48,                   // 7bit 0x48 

12      AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE); 

13  temp_buf[0] = 0x50;        //  

14  temp_buf[1] = 0x80;        //  

15  aw_i2c_write (&lm75_dev, 0x03, temp_buf, 2);   // 0x03 Tos  

16      

17  temp_buf[0] = 0x00;                           //  

18  temp_buf[1] = 0x00; 

19  aw_i2c_read (&lm75_dev, 0x03, temp_buf, 2);      // 0x03 Tos  

20      

21  if ((temp_buf[0] == 0x50) && (temp_buf[1] == 0x80)) { 

22         aw_kprintf("Write Tos successful!\r\n");    //   

23  } else { 

24   aw_kprintf("Write Tos failed!\r\n");    //  

25  } 

26  while(1) { 

27   aw_mdelay(1000); 

28  } 

29 } 
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7.5 UART  

7.5.1 UART  

UART Universal Asynchronous Receiver/Transmitter

RXD TXD
UART   

�  

4800 9600 14400 19200 38400 115200
115200 115200 bit byte  

�  

1  

�  

0  

�  

5 6 7 8
 

�  

1  

1 0 1
8 10011001 1 4

1 1 1 5  

1 0 1
8 10011001 1 4

1 0 1 4  

1
 

�  

1 1 1.5 2
115200

1/115200 8.68us 1.5
1.5  8.68us ≈ 13us  

1 8 1
1
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7.5.2  

AWorks UART
7.18  

7.18  aw_serial.h  

  

aw_err_t aw_serial_ioctl (int com, int request, void *p_arg); UART  

ssize_t aw_serial_write (int com, const char *p_buffer, size_t nbytes);  

ssize_t aw_serial_read (int com, char *p_buffer, size_t maxbytes);  

1  UART  

UART
 

aw_err_t  aw_serial_ioctl (int com, int request, void *p_arg); 

com ID request p_arg request
request AW_OK

 

i.MX28x 1 5
7.19  

7.19   

 ID  ID 

DUART COM0 AUART2 COM3 

AUART0 COM1 AUART3 COM4 

AUART1 COM2 AUART4 COM5 

COM0 ~ COM5 aw_serial.h  

#define COM0    0 

#define COM1    1 

#define COM2    2 

#define COM3    3 

#define COM4    4 

#define COM5    5 

request p_arg
p_arg 7.20  

7.20  UART  

 request p_arg  

 SIO_BAUD_SET uint32_t 115200 

 SIO_BAUD_GET uint32_t *  

 SIO_HW_OPTS_SET uint32_t |  

 SIO_HW_OPTS_GET uint32_t * |  



AWorks C  

173 

�  

SIO_BAUD_SET SIO_
aw_sio_common.h aw_serial.h

115200 7.32  

7.32   

1 aw_serial_ioctl(COM1, SIO_BAUD_SET, (void *)115200); 

�  

SIO_BAUD_GET 7.33  

7.33   

1 uint32_t   baud; 

2 aw_serial_ioctl(COM1, SIO_BAUD_GET, (void *)&baud); 

3 aw_kprintf("The baud rate is %d\r\n", baud); 

�  

SIO_HW_OPTS_SET p_arg 32
| 7.21  

7.21  UART aw_sio_common.h  

  

CS5 5  

CS6 6  

CS7 7  

CS8 8  

STOPB 2 1  

PARENB  

PARODD  

7.34  

7.34   

1 // 8 1  

2 aw_serial_ioctl(COM1, SIO_HW_OPTS_SET, (void *)(CS8));  

3  

4 // 8 2  

5 aw_serial_ioctl(COM1, SIO_HW_OPTS_SET, (void *)(CS8 | STOPB)); 

6  

7 // 8 1  

8 aw_serial_ioctl(COM1, SIO_HW_OPTS_SET, (void *)(CS8 | PARENB)); 

9  

10 // 8 1  

11 aw_serial_ioctl(COM1, SIO_HW_OPTS_SET, (void *)(CS8 | PARENB | PARODD)); 

�  

SIO_HW_OPTS_GET
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7.35  

7.35   

1 aw_serial_ioctl(COM1, SIO_HW_OPTS_GET, (void *)&ops); 

2  

3 if (ops & PARENB) { 

4  if (ops & PARODD) { 

5   //  

6  } else { 

7      //  

8  } 

9 } else { 

10  //  

11 } 

 

2   

AWorks 128

 

ssize_t aw_serial_write (int com, const char *p_buffer, size_t nbytes); 

com p_buffer nbytes
Hello World!

7.36  

7.36   

1 uint8_t str[] = "Hello World!"; 

2 aw_serial_write(COM1, str, sizeo(str)); 

3   

AWorks 128

AW_FIONREAD COM1
7.37  

7.37   

1 int        nread; 

2 aw_serial_ioctl(COM1, AW_FIONREAD, (void *)&nread); 

 

ssize_t aw_serial_read (int com, char *p_buffer, size_t maxbytes); 

com p_buffer maxbytes
p_buffer
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7.38  

7.38   

1 char rxbuf[10]; 

2 aw_serial_read (COM1, rxbuf, 10);    // 10  

maxbytes
maxbytes maxbytes

maxbytes
maxbytes

AW_TIOCRDTIMEOUT aw_ioctl.h
100ms 7.39  

7.39  100ms 

1 aw_serial_ioctl(COM1, AW_TIOCRDTIMEOUT, (void *)100); 

LED0 on LED0 off
LED0 on off OK!

Failed! Unknown Command! 7.40  

7.40  LED0  

1 #include "aworks.h" 

2 #include "aw_serial.h" 

3 #include "aw_delay.h" 

4 #include "aw_vdebug.h" 

5 #include "aw_ioctl.h" 

6 #include "aw_led.h" 

7 #include "string.h" 

8  

9 int aw_main() 

10 { 

11  char      rxbuf[3];                //  

12  ssize_t    nread; 

13  const char *p_help_str = "Send on to turn on the led0, send off to turn off the led0!\r\n"; 

14  const char *p_failed_str = "Failed! Unknown Command!"; 

15      

16      //  115200 8 1  

17  aw_serial_ioctl(COM1, SIO_BAUD_SET, (void *)115200); 

18  aw_serial_ioctl(COM1, SIO_HW_OPTS_SET, (void *)(CS8)); 

19      

20  // 100ms 

21  aw_serial_ioctl(COM1, AW_TIOCRDTIMEOUT, (void *)100); 

22       

23      //  

24  aw_serial_write(COM1, p_help_str, strlen(p_help_str)); 

25       
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26  while(1) { 

27   nread = aw_serial_read (COM1, rxbuf, 3); 

28   if (nread > 0) { 

29    if (strncmp((const char *)rxbuf, "on", 2) == 0) { 

30     aw_led_on(0); 

31     aw_serial_write(COM1, "OK!", strlen("OK!"));   // "OK!" 

32    } else if (strncmp((const char *)rxbuf, "off", 3) == 0) { 

33     aw_led_off(0); 

34     aw_serial_write(COM1, "OK!", strlen("OK!"));   // "OK!" 

35    } else { 

36     aw_serial_write(COM1, p_failed_str, strlen(p_failed_str));   //  

37    } 

38   } 

39  } 

40 } 

7.6 A/D  

7.6.1  

1   

7.14  

2  

7.14
0~0.5 0.5~1.5 1.5~2.5 0 1 2……

201.6 201.5~202.5 202 123.4 122.5~123.5 123
 

 

S/N  

 
7.14   
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0 1 1
0 64

6 256 8  

2   

8 A/D
0V

256 /256 5/256 19.5mV  

MCU A/D
5V 3V

/ 255 3/5 255 99H
1% 3/5.05 255 97H 2~3%

A/D  

3   

 A/D A/D
A/D

5V 8 A/D 19.5mV
19.5mV 0 19.5mV~39mV

1 39mV~58.6mV 2  

 5V 2.5V
2.5/256 9.7mV 2.5V

A/D 5V 12 A/D
4096 1.22mV  

 12 A/D 1.22mV
10mV

10mV  

4   

 5% 12 A/D
A/D

MCU

 

5   

 

12 A/D 1LSB 1/212=244ppm 10
0.01% 100ppm 10ppm/

100ppm 200ppm
15  

6   

1  
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 n ADC
1/2n 1LSB  

1/2n 1/2n 102  

 
1/2LSB 2  

1/2n+1 1/2n+1 102  

2  

 
ADC

n 1LSB T TC  

��
�  

TC ΔT
25 -40 ~+85 ΔT 60 85 -25

25  

7.15
25

1 ~100 8~20
ADC 1LSB

TC
TC  

TL431 REF3325/3330

7.22 TL431
2.5~36V

1~100mA

REF3325
2.5V REF3330 3.0V  

7.22   

 
 

%  

 

V  

 

mA  

 

V  

 

mA  

 

ppm/  

 

 

TL431 0.5 2.495~36 1 ~100  100 50 -40~85  

REF3325 0.15 2.5  2.7~5.5 5 30 -40~125  

REF3330 0.15 3.0  3.2~5.5 5 30 -40~125  

REF33xx SC70-3
SOT23-3 5μA REF33xx

REF33xx
180mV REF3312 1.8V  

 

7.15  TC  
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REF3325/3330 TL431 TL431

LDO

12bits
AD 0.1%

1LSB
7.16

-10 ~50
60 0.1% 50ppm REF3325/3330  

7.6.2 A/D  

AWorks A/D
3

7.23  

7.23  ADC  

   

 

aw_err_t  aw_adc_rate_get( 

    aw_adc_channel_t    ch,  

    uint32_t      *p_rate); 

ADC  

aw_err_t  aw_adc_rate_set( 

    aw_adc_channel_t   ch,  

    uint32_t     rate); 

ADC  

int  aw_adc_vref_get(aw_adc_channel_t  ch);  

int  aw_adc_bits_get(aw_adc_channel_t  ch); ADC  

 

 

aw_err_t  aw_adc_sync_read( 

    aw_adc_channel_t   ch, 

    void             *p_val, 

    uint32_t           samples, 

    bool_t               urgent); 

 

 

 

void aw_adc_mkbufdesc ( 

 aw_adc_buf_desc_t *p_desc, 

 void             *p_buf, 

 uint32_t            length, 

 pfn_adc_complete_t  pfn_complete, 

 void            *p_arg); 

ADC

 

 
7.16  12bits  
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aw_err_t  aw_adc_client_init( 

 aw_adc_client_t     *p_client, 

 aw_adc_channel_t     ch, 

 bool_t              urgent); 

 

aw_err_t  aw_adc_client_start( 

 aw_adc_client_t    *p_client, 

     aw_adc_buf_desc_t *p_desc, 

 int                desc_num, 

 uint32_t          count); 

 

aw_err_t  aw_adc_client_cancel( 

 aw_adc_client_t *p_client); 
 

 

1   

ADC  

1 ADC  

ADC Samples/s
 

aw_err_t aw_adc_rate_get(aw_adc_channel_t ch, uint32_t *p_rate); 

ch ADC p_rate
AW_OK

 

A/D
A/D AWorks

i.MX28x LRADC HSADC
A/D 16 8 {chip}_adc_def.h

i.MX28x imx28x_adc_def.h
 

#define  IMX28_LRADC_CH0   0 

#define  IMX28_LRADC_CH1   1 

#define  IMX28_LRADC_CH2   2 

#define  IMX28_LRADC_CH3   3 

#define   IMX28_LRADC_CH4   4 

#define   IMX28_LRADC_CH5   5 

#define   IMX28_LRADC_CH6   6 

#define  IMX28_LRADC_BAT_CH7  7 

#define   IMX28_LRADC_TMP0_CH8  8 

#define   IMX28_LRADC_TMP1_CH9  9 

#define   IMX28_LRADC_VDDIO_CH10  10 

#define   IMX28_LRADC_VTH_CH11  11 
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#define  IMX28_LRADC_VDDA_CH12  12 

#define  IMX28_LRADC_VDDD_CH13  13 

#define  IMX28_LRADC_VBG_CH14  14 

#define  IMX28_LRADC_5VIN_CH15  15 

  

#define  IMX28_HSADC_LRADCPIN0  16 

#define   IMX28_HSADC_LRADCPIN1  17 

#define   IMX28_HSADC_LRADCPIN2  18 

#define   IMX28_HSADC_LRADCPIN3  19 

#define  IMX28_HSADC_LRADCPIN4  20 

#define   IMX28_HSADC_LRADCPIN5  21 

#define  IMX28_HSADC_LRADCPIN6  22 

#define  IMX28_HSADC_HSADCPIN0  23 

 0 ~ 23 
ADC  

aw_adc_channel_t
24 uint8_t 8

0 7.41  

7.41   

1 uint32_t rate;        //  

2 aw_adc_rate_get(0, &rate);         // 0  

2 ADC  

2
A/D

 

aw_err_t aw_adc_rate_set(aw_adc_channel_t ch, uint32_t rate); 

ch ADC rate AW_OK
 

A/D

aw_adc_rate_get()  

A/D
 

0 1000 7.42  

7.42   

1 aw_adc_rate_set(0, 1000); 

1000 Samples/s 1000 1ms  

3 ADC  

MCU
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ADC
ADC ADC  

int aw_adc_vref_get(aw_adc_channel_t ch); 

ch ADC 0
mV 0  

0 7.43  

7.43   

1 int vref = aw_adc_vref_get(0); 

2 if (vref < 0 ) { 

3  aw_kprintf("The ADC reference voltage get failed!\r\n"); 

4 } else { 

5  aw_kprintf("The ADC reference voltage  is %d mv.\r\n", vref); 

6 } 

2.5V vref 2500  

4 ADC  

ADC  

int aw_adc_bits_get(aw_adc_channel_t ch); 

ch ADC 0
0  

0 7.44  

7.44   

1 int bits = aw_adc_bits_get(0);  

2 if (bits < 0 ) { 

3  aw_kprintf("The ADC bits get failed!\r\n"); 

4 } else { 

5  aw_kprintf("The ADC bits is %d .\r\n", bits); 

6 } 

i.MX28x LRADC HSADC 12 AD bits 12  

2   

ADC
 

aw_err_t aw_adc_sync_read(aw_adc_channel_t   ch, 

                        void             *p_val, 

                        uint32_t           samples, 

                        bool_t              urgent); 

ch ADC p_val samples
urgent AW_OK

 

p_val ADC ADC
 1 ~ 8 uint8_t ADC 9 ~ 16 uint16_t ADC
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 17 ~ 32 uint32_t i.MX28x ADC 12
uint16_t ADC 100

100  

uint16_t  adc_val[100]; 

samples

p_val p_val samples  

ADC

A/D
A/D

urgent
urgent TRUE

A/D urgent FALSE
urgent FALSE  

100 7.45  

7.45   

1 uint16_t  adc_val[100]; 

2 aw_adc_sync_read(0, adc_val, 100, FALSE); 

adc_val
7.46  

7.46   

1 uint16_t  adc_val[100]; 

2 uint32_t  sum = 0; 

3 uint16_t  code; 

4 int    i; 

5  

6 aw_adc_sync_read(0, adc_val, 100, FALSE); 

7  

8    for (i = 0; i < 100; i++) { 

9     sum += adc_val[i]; 

10    } 

11  

12    code = sum / 100; 

sum sum 32
code  

ADC A/D
ADC

code  

bits
refVcodevol 2/*�  
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code Vref bits ADC 2 bits
 

)1/(* bitsVcodevol ref ���  

0 7.47  

7.47   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_adc.h" 

5  

6 #define  N_SAMPLES_PER_READ      100    // 100  

7  

8 static uint16_t  __g_adc_val[N_SAMPLES_PER_READ];  //  

9  

10 int aw_main() 

11 { 

12     uint32_t sum = 0; 

13     uint16_t  code; 

14     int      vol; 

15     int         i; 

16     int      bits = aw_adc_bits_get(0); 

17     int      vref = aw_adc_vref_get(0); 

18      

19     if ((bits < 0) || vref < 0) { 

20         aw_kprintf("ADC info get failed!\r\n"); 

21         while (1) { 

22             aw_mdelay(1000); 

23         } 

24     } 

25     while (1) { 

26         aw_adc_sync_read(0, __g_adc_val, N_SAMPLES_PER_READ, FALSE); 

27         sum = 0; 

28         for (i = 0; i < 100; i++) { 

29             sum += __g_adc_val[i]; 

30         } 

31         code = sum / 100; 

32         vol  = (float)(code * vref) / (float)(1 << bits); 

33         aw_kprintf("The vol of channel 0 is : %d mV \r\n", vol); 

34         aw_mdelay(1000); 

35     } 

36 } 

i.MX28x 0 LRADC0
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ADC  

vol mV
vol float  

float vol; 

 

vol = (float)(code * vref) / (float)(1 << bits); 

3   

ADC
ADC

ADC  

1 ADC  

 

void aw_adc_mkbufdesc (aw_adc_buf_desc_t          *p_desc, 

                     void                   *p_buf, 

                     uint32_t                 length, 

                     pfn_adc_complete_t       pfn_complete, 

                     void                   *p_arg); 

p_desc aw_adc_buf_desc_t

 

aw_adc_buf_desc_t  buf_desc; 

buf_desc p_desc
buf_desc  

p_buf ADC ADC
 1 ~ 8 uint8_t ADC 9 ~ 16 uint16_t

ADC  17 ~ 32 uint32_t 100  12
ADC 100  

uint16_t  adc_buf[100]; 

length  

pfn_complete p_buf
pfn_complete p_arg

p_arg  

pfn_adc_complete_t aw_adc.h  

typedef void (*pfn_adc_complete_t) (void *p_cookie, aw_err_t state); 

p_cookie state p_cookie
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aw_adc_mkbufdesc() p_arg state ADC
AW_OK

 

7.48  

7.48   

1 aw_adc_buf_desc_t  buf_desc; 

2 uint16_t           buf[100];  // 100 ADC 12 ADC  uint16_t  

3  

4 static void __buf_complete (void *p_cookie, aw_err_t state) 

5 { 

6     if (state == AW_OK) { 

7          //  buf  

8     } else { 

9          //  

10     } 

11 } 

12  

13 int aw_main (void) 

14 { 

15     aw_adc_mkbufdesc(&buf_desc,  

16                        buf,  

17                        100, 

18                        __buf_complete,  

19                        NULL); 

20     // ADC ... 

21 } 

 ADC ADC
ADC  

2  

 

aw_err_t  aw_adc_client_init( 

 aw_adc_client_t      *p_client, 

 aw_adc_channel_t       ch, 

 bool_t                urgent); 

p_client aw_adc_client_t

 

aw_adc_client_t  client; 

client p_client client
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ch ch
 

urgent A/D

A/D urgent
urgent TRUE

urgent FALSE
urgent FALSE  

0 0
7.49  

7.49   

1 aw_adc_client_t  client; 

2 aw_adc_client_init(&client, 0, FALSE); 

0 1 2
0 1 2 7.50  

7.50   

1 aw_adc_client_t  client[3];       // 3  

2  

3 aw_adc_client_init(&client[0], 0, FALSE);    // 0 0 

4 aw_adc_client_init(&client[1], 1, FALSE);    // 1 1 

5  aw_adc_client_init(&client[2], 2, FALSE);    // 2 2 

3  

 

aw_err_t  aw_adc_client_start( 

 aw_adc_client_t    *p_client, 

     aw_adc_buf_desc_t *p_desc, 

 int                desc_num, 

 uint32_t          count); 

p_client p_desc ADC
desc_num

desc_num > 1

 

 

count
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desc_num desc_num 2
count count

0 ADC  

AW_OK
 

ADC 100 7.51  

7.51  1  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t     __g_client; 

5 static aw_adc_buf_desc_t   __g_buf_desc; 

6 static uint16_t            __g_buf [100];   // 100 12 ADC  uint16_t  

7  

8 static void __buf_complete (void *p_cookie, aw_err_t state) 

9 { 

10     //  __g_buf 100  

11 } 

12  

13 int aw_main (void) 

14 { 

15  aw_adc_client_init(&__g_client, 0, FALSE); 

16  

17  //  

18  aw_adc_mkbufdesc(&__g_buf_desc, __g_buf, 100, __buf_complete, NULL); 

19  

20  aw_adc_client_start(&__g_client, &__g_buf_desc, 1, 1);  

21     // ... 

22 } 

7.52  

7.52  2  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t     __g_client; 

5 static aw_adc_buf_desc_t   __g_buf_desc; 

6 static uint16_t            __g_buf [100];   // 100 12 ADC  uint16_t  

7  

8 static volatile int          __g_flag; 
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9  

10 static void __buf_complete (void *p_cookie, aw_err_t state) 

11 { 

12  __g_flag = 1; 

13 } 

14  

15 int aw_main (void) 

16 { 

17  aw_adc_client_init(&__g_client, 0, FALSE); 

18  //  

19  aw_adc_mkbufdesc(&__g_buf_desc, __g_buf, 100, __buf_complete, NULL); 

20  __g_flag = 0; 

21  aw_adc_client_start(&__g_client, &__g_buf_desc,  1,  1); 

22  while (1) { 

23   if (__g_flag == 1) { 

24       //  

25              //  

26              aw_adc_client_start(&__g_client, &__g_buf_desc, 1,  1); 

27   } 

28   //  

29  } 

30 } 

CPU AWorks
OS 10

 

3 ADC
3 3 7.53  

7.53  3  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t     __g_client[3]; 

5 static aw_adc_buf_desc_t   __g_buf_desc[3]; 

6 static uint16_t            __g_buf[3][100];  //3 100 12 ADC  uint16_t  

7  

8 static void __buf_complete (void *p_cookie, aw_err_t state) 

9 { 

10  int ch = (int)p_cookie;  // p_arg  

11  if (ch == 0) { 

12   // 0  

13  } else if (ch == 1) { 

14   // 1  
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15  } else { 

16   // 2  

17  } 

18 } 

19  

20 int aw_main (void) 

21 { 

22  int i; 

23  for (i = 0; i < 3; i++) { 

24   aw_adc_client_init(&__g_client[i], i, FALSE);   //  

25   //  

26   aw_adc_mkbufdesc(&__g_buf_desc[i], __g_buf[i], 100, __buf_complete, (void *)i); 

27   aw_adc_client_start(&__g_client[i], &__g_buf_desc[i], 1,  1); 

28  } 

29      //  

30 } 

ADC
7.54  

7.54  4  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t    __g_client; 

5 static aw_adc_buf_desc_t  __g_buf_desc[2]; 

6 static uint16_t           __g_buf[2][100];  // 2 100 12 ADC  uint16_t  

7  

8 static void __buf0_complete (void *p_cookie, aw_err_t state) 

9 { 

10     //  __g_buf[0] 100  

11 } 

12  

13 static void __buf1_complete (void *p_cookie, aw_err_t state) 

14 { 

15     //  __g_buf[1] 100  

16 } 

17  

18 int aw_main (void) 

19 { 

20  aw_adc_client_init(&__g_client, 0, FALSE); 

21  

22  //  

23  aw_adc_mkbufdesc(&__g_buf_desc[0], __g_buf[0], 100, __buf0_complete, NULL); 

24  aw_adc_mkbufdesc(&__g_buf_desc[1], __g_buf[1], 100, __buf1_complete, NULL); 
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25  

26  aw_adc_client_start(&__g_client, &__g_buf_desc[0], 2, 0); 

27     // ... 

28 } 

4  

ADC
ADC  

aw_err_t  aw_adc_client_cancel(aw_adc_client_t *p_client); 

p_client AW_OK
-AW_EPERM  

7.54 1
7.55  

7.55  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t    __g_client; 

5 static aw_adc_buf_desc_t  __g_buf_desc[2]; 

6 static uint16_t           __g_buf[2][100];  // 2 100 12 ADC  uint16_t  

7  

8 static void __buf0_complete (void *p_cookie, aw_err_t state) 

9 { 

10     //  __g_buf[0] 100  

11 } 

12  

13 static void __buf1_complete (void *p_cookie, aw_err_t state) 

14 { 

15     //  __g_buf[1] 100  

16 } 

17 int aw_main (void) 

18 { 

19  aw_adc_client_init(&__g_client, 0, FALSE); 

20  

21  //  

22  aw_adc_mkbufdesc(&__g_buf_desc[0], __g_buf[0], 100, __buf0_complete, NULL); 

23  aw_adc_mkbufdesc(&__g_buf_desc[0], __g_buf[1], 100, __buf1_complete, NULL); 

24      

25  aw_adc_client_start(&__g_client, &__g_buf_desc[0], 2, 0); //  

26       

27  aw_mdelay(1000 * 60 * 60);             //  1  

28  aw_adc_client_cancel(&__g_client);     //  

29     // ... 
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30 } 

7.7 D/A  

7.7.1  

1   

D/A A/D

7.17  

2   

D/A
0V ~  

3   

D/A D/A
8 D/A 0 ~ 255

256 256  

N D/A 2N

2N N
D/A  

4   

 

��  

code Vref bits D/A  

8 D/A 256 5V
 / 256 5 / 256 19.5mV 0 0V 1

19.5mV 2 39mV  

D/A
D/A

 

7.7.2 D/A  

AWorks  D/A 
7.24  

 

7.17   
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7.24  DAC  

  

int   aw_dac_bits_get(aw_dac_channel_t   ch); DAC  

int   aw_dac_vref_get(aw_dac_channel_t ch); DAC  

aw_err_t  aw_dac_val_set(aw_dac_channel_t  ch, aw_dac_val_t  val); DAC  

aw_err_t  aw_dac_mv_set(aw_dac_channel_t    ch,  int  mv); DAC  

aw_err_t  aw_dac_enable(aw_dac_channel_t     ch); DAC  

aw_err_t aw_dac_disable(aw_dac_channel_t     ch); DAC  

1  DAC  

DAC  

 int aw_dac_bits_get(aw_dac_channel_t ch);   

ch DAC D/A
D/A AWorks

i.MX28x
D/A i.MX28x D/A

D/A AD5689R 15
D/A D/A

D/A  

D/A  0
 0  

AD5689R 0
1 0 7.56  

7.56  DAC  

1 int  dac_bits = aw_dac_bits_get(0);            // DAC 0  

2  DAC  

 MCU 
DAC

 DAC  DAC  

int  aw_dac_vref_get(aw_dac_channel_t ch);  

ch DAC 0
mV 2500 2.5V

 0  

0 7.57  

7.57  DAC  

1 int dac_bits = aw_dac_vref_get(0);           // DAC 0  

2 if (vref < 0 ) { 

3  aw_kprintf("The DAC reference voltage  get failed!\r\n"); 

4 } else { 



AWorks C  

194 

5  aw_kprintf("The DAC reference voltage   is  %d mv.\r\n", vref); 

6 } 

3  DAC  

DAC
 

1 aw_err_t  aw_dac_val_set(aw_dac_channel_t  ch,  aw_dac_val_t  val);  

ch DAC AW_OK
 

D/A  

��  

code  

��  

D/A 24 3V 2.25V
code  

�����  

 0 7.58  

7.58  DAC  

1 aw_dac_val_set(0, 12582912);   // DAC 0 12582912 2.25V  

4  DAC  

DAC
AWorks

 

aw_err_t  aw_dac_mv_set(aw_dac_channel_t  ch, int mv); 

ch DAC mv mV
AW_OK  

 0 2.25V 7.59  

7.59  DAC  

aw_dac_mv_set(0, 2250);         // DAC 0  2.25V  

5  DAC  

DAC
DAC DAC

 

 aw_err_t  aw_dac_enable (aw_dac_channel_t  ch); 
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ch DAC AW_OK
 

0 7.60  

7.60  DAC  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_dac.h" 

5 

6 int aw_main() 

7 { 

8  aw_dac_mv_set(0, 2250);     // DAC 0  2.25V  

9  aw_dac_enable(0);      // 2.25V 

10  while(1) { 

11  } 

12 } 

6  DAC  

DAC DAC  

 aw_err_t  aw_dac_disable (aw_dac_channel_t ch); 

ch DAC AW_OK
 

0 7.61  

7.61  DAC  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_dac.h" 

5 

6 int aw_main() 

7 { 

8  aw_dac_mv_set(0, 2250);     // DAC 0  2.25V  

9  aw_dac_enable(0);      // 2.25V 

10  aw_mdelay(10000);                  // 10s 

11  aw_dac_disable(0);      //  

12  while(1) { 

13  } 

14 } 

 



AWorks C  

196 

7.8 WDT  

7.8.1  

1   

WDT WatchDog Timer
MCU

MCU RST MCU  

255
1 WDT 255

MCU 7.18 WDT
0  

 

7.18   

7.19 100  

 

7.19   

100
253 254

WDT 1/2
 

255 WDT

WDT MCU  

WDT
MCU  

WDT
WDT WDT

BUG
WDT  

2   

1  

WDT WDT
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i.MX28x WDT 32 1KHz
WDT 1 0

WDT 0
i.MX28x WDT aw_prj_params.h

AW_DEV_IMX28_WDT  

2  

MCU

MCU
 

i.MX28x AW280-64F8
CAT823 5 7.20

7.25  

7.25  CAT823  

   

1 /RESET 
MCU WDT

200ms MCU 

2 GND  

3 /MR 

RESET #1

RESET #1

 

4 WDI 

Watchdog Timer Input

WDI

WDT  

5 VCC  

WDI
1.6s 1.12s ~ 3.2s

1.12s MCU WDI
IO

RESET #1 200ms MCU  

AWorks WDT
aw_prj_params.h AW_DEV_GPIO_WDT

aw_prj_params.h AW_DEV_IMX28_WDT
 

3  AWorks  

AWorks LED ADC
DAC AWorks

 

7.20  CAT823  
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7.21  

 

7.21   

 

AWorks

7.22

 

AWorks
7.23  

 

AWorks
 

7.8.2  

AWorks 7.26  

7.26   

  

aw_err_t  aw_wdt_add (struct awbl_wdt  *p_wdt,  uint32_t  t_ms);  

aw_err_t  aw_wdt_feed (struct awbl_wdt  *p_wdt);  

1   

 

aw_err_t  aw_wdt_add (struct awbl_wdt  *p_wdt,  uint32_t  t_ms); 

p_wdt struct awbl_wdt

 

7.22   

 

7.23   
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struct awbl_wdt   wdt; 

wdt p_wdt
wdt  

t_ms ms
 

AW_OK
 

1s 7.62  

7.62   

1 struct awbl_wdt  wdt; 

2    aw_err_t    ret  =  aw_wdt_add(&wdt, 1000);  // 1s 

3 if (ret != AW_OK) { 

4     //  

5    } 

2   

 

aw_err_t  aw_wdt_feed (struct awbl_wdt  *p_wdt); 

p_wdt AW_OK
  

7.62 1s
1s 500ms 7.63  

7.63   

1 while (1) { 

2  aw_mdelay(500); 

3  aw_wdt_feed(&wdt); 

4 } 

LED 7.64  

7.64   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_wdt.h" 

4 #include "aw_led.h" 

5  

6 int aw_main (void) 
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7 { 

8  struct awbl_wdt wdt; 

9  aw_wdt_add(&wdt, 1000);    // 1s LED  

10  while (1) { 

11   aw_led_toggle(0);  // 500ms LED  

12   aw_mdelay(500); 

13   aw_wdt_feed(&wdt);  //  

14  } 

15 } 

LED 500ms
LED LED

1s LED
LED  

AWorks
7.64

ADC ADC
ADC 7.65  

7.65   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_wdt.h" 

4 #include "aw_adc.h" 

5 #include "aw_led.h" 

6  

7 static aw_adc_client_t     __g_client; 

8 static aw_adc_buf_desc_t   __g_buf_desc; 

9 static uint16_t            __g_buf [100];   // 100 12 ADC  uint16_t  

10  

11 static struct awbl_wdt      __g_wdt_led; 

12 static struct awbl_wdt      __g_wdt_adc; 

13  

14 static void __buf_complete (void *p_cookie, aw_err_t state) 

15 { 

16     //  __g_buf 100  

17   

18  aw_wdt_feed(&__g_wdt_adc);                        //  

19  aw_adc_client_start(&__g_client, &__g_buf_desc, 1, 1);    // ADC  

20 } 

21  

22 int aw_main (void) 

23 { 

24  aw_wdt_add(&__g_wdt_led, 1000); // 1s LED  

25  aw_wdt_add(&__g_wdt_adc, 2000);  // 2s ADC  
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26       

27  aw_adc_client_init(&__g_client, 0, FALSE); 

28  aw_adc_mkbufdesc(&__g_buf_desc, __g_buf, 100, __buf_complete, NULL); 

29  aw_adc_client_start(&__g_client, &__g_buf_desc, 1, 1);    // ADC  

30       

31  while (1) { 

32   aw_led_toggle(0); 

33   aw_mdelay(500); 

34   aw_wdt_feed(&__g_wdt_led); 

35  } 

36 } 

ADC aw_main() ADC
2s ADC __buf_complete

ADC 100 2s
ADC 100 ADC 2s

 

2 AWorks
10
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8  

 

✍

AWorks
 

8.1  

AWorks 3  

8.1.1  

AWorks aw_tm_t
8.1  

8.1  aw_time.h  

1 typedef struct aw_tm { 

2  int  tm_sec;           // 0 ~59 

3  int  tm_min;          // 0 ~ 59 

4  int  tm_hour;         // 0 ~ 23 

5  int  tm_mday;           // 1 ~ 31 

6  int  tm_mon;           // 0 ~ 11 

7  int  tm_year;            //  

8  int  tm_wday;           //  

9  int  tm_yday;           //  

10  int  tm_isdst;           //  

11 } aw_tm_t; 

tm_sec  0 ~ 59 tm_min 0 ~ 59 tm_hour
 0 ~ 23 tm_mday 1 ~ 31 tm_mon

0 ~ 11 1 ~ 12 1 tm_year 1900
1900  tm_wday 0 ~ 6  ~ 

tm_yday 1 1 0 ~ 365 0 1 1 tm_isdst
tm_isdst tm_isdst

0 tm_isdst -1  

Daylight Saving Time DST

110 1986 1991
4 2 9 2

1992 4 5  

2016 8 26 09:32:30  

1 aw_tm_t tm = { 

2     30,                   // 30  
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3     32,                   // 32  

4     9,                    // 09  

5     26,                   // 26  

6     8 - 1,                 // 08  

7     2016 - 1900,           // 2016  

8     0,                    //  

9     0,                    //  

10     -1                    //  

11 }; 

tm_wday tm_yday
 

8.1.2  

1970 1 1 00:00:00 AWorks
aw_time_t aw_time.h  

typedef time_t aw_time_t; 

2016 8 26 09:32:30 1970 1 1 00:00:00
1472203950  

aw_time_t time = 1472203950; 

AWorks
 

8.1.3  

AWorks aw_timespec_t
aw_time.h  

typedef struct aw_timespec { 

 aw_time_t     tv_sec;      //  

 unsigned long  tv_nsec;      //  

} aw_timespec_t; 

 tv_sec tv_nsec 0
1000000000 1 0  

8.1.4  

AWorks
8.1  

8.1  aw_time.h  

  

aw_err_t aw_tm_to_time (aw_tm_t *p_tm, aw_time_t *p_time);  

aw_err_t aw_time_to_tm (aw_time_t *p_time, aw_tm_t *p_tm);  
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1   

 

aw_err_t aw_tm_to_time (aw_tm_t *p_tm, aw_time_t *p_time); 

p_tm p_time
AW_OK

2016 8 26 09:32:30
8.2  

8.2   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8    aw_tm_t tm = { 

9        30,                   // 30  

10        32,                   // 32  

11        9,                    // 09  

12        26,                   // 26  

13        8 - 1,                // 08  

14        2016 - 1900,          // 2016  

15        0,                    //  

16        0,                    //  

17        -1                    //  

18    }; 

19     

20    aw_time_t  time = 0; 

21      

22    aw_tm_to_time(&tm, &time); 

23    aw_kprintf("The time is : %d \r\n", time); 

24      

25    while(1) { 

26        aw_mdelay(1000); 

27    } 

28 } 

1472203950  

2   

 

aw_err_t aw_time_to_tm (aw_time_t *p_time, aw_tm_t *p_tm); 

p_time p_tm
AW_OK
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1472203950 8.3  

8.3   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     aw_time_t time = 1472203950; 

9     aw_tm_t tm; 

10      

11     aw_time_to_tm(&time, &tm); 

12      

13     aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

14                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

15                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

16     while(1) { 

17         aw_mdelay(1000); 

18     } 

19 } 

2016-08-26 09:32:30  

8.2 RTC  

RTC Real-Time Clock RTC
RTC RTC

RTC  

RTC
RTC  

RTC 8.2  

8.2  RTC aw_rtc.h  

  

aw_err_t aw_rtc_time_get (int rtc_id, aw_tm_t *p_tm);  

aw_err_t aw_rtc_time_set (int rtc_id, aw_tm_t *p_tm);  

1   

RTC  

aw_err_t aw_rtc_time_get (int rtc_id, aw_tm_t *p_tm); 

rtc_id RTC RTC ID
0 RTC i.MX28x RTC

RTC I2C PCF85063 RTC
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2 RTC 0 1 p_tm
AW_OK

rtc_id  

RTC ID 0 8.4  

8.4  RTC  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_rtc.h" 

5  

6 int aw_main() 

7 { 

8     aw_tm_t tm; 

9      

10     while(1) { 

11         aw_rtc_time_get(0, &tm); 

12         aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

13                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

14                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

15         aw_mdelay(1000); 

16     } 

17 } 

2   

RTC  

aw_err_t aw_rtc_time_set (int rtc_id, aw_tm_t *p_tm); 

rtc_id RTC p_tm
AW_OK  

RTC ID 0 2016-08-26 09:32:30 8.5  

8.5  RTC  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_rtc.h" 

5  

6 int aw_main() 

7 { 

8    aw_tm_t tm = { 

9        30,                   // 30  

10        32,                   // 32  

11        9,                    // 09  

12        26,                   // 26  
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13        8 - 1,                // 08  

14        2016 - 1900,          // 2016  

15        0,                    //  

16        0,                    //  

17        -1                    //  

18    }; 

19     

20    aw_rtc_time_set(0, &tm); 

21      

22    while(1) { 

23         aw_rtc_time_get(0, &tm); 

24         aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

25                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

26                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

27         aw_mdelay(1000); 

28    } 

29 } 

8.3  

RTC rtc_id RTC
RTC

AWorks
 

8.3.1  

3
8.3  

8.3  aw_time.h  

  

aw_err_t aw_tm_get (aw_tm_t *p_tv);  

aw_time_t aw_time(aw_time_t *p_time);  

aw_err_t aw_timespec_get(struct aw_timespec *p_tv);  

1   

 

aw_err_t aw_tm_get (aw_tm_t *p_tv); 

p_tv
AW_OK 8.6  

8.6   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 
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4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     aw_tm_t tm; 

9      

10     while(1) { 

11         aw_tm_get(&tm); 

12         aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

13                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

14                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

15         aw_mdelay(1000); 

16     } 

17 } 

1s
1970-01-01 00:00:00  

2   

 

aw_time_t aw_time(aw_time_t *p_time); 

p_time
NULL -1

 

8.7  

8.7   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     aw_time_t time; 

9      

10     while(1) { 

11         aw_time(&time); 

12         aw_kprintf("The time is :%d\r\n", time); 

13         aw_mdelay(1000); 

14     } 

15 } 

1s
0 1970-01-01 00:00:00  

8.8  
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8.8   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     while(1) { 

9         aw_kprintf("The time is :%d\r\n", aw_time(NULL)); 

10         aw_mdelay(1000); 

11     } 

12 } 

3   

 

aw_err_t aw_timespec_get(struct aw_timespec *p_tv); 

p_tv
AW_OK 8.9  

8.9   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     aw_timespec_t  tv; 

9      

10     while(1) { 

11         aw_timespec_get(&tv); 

12         aw_kprintf("The time is : %d:%d\r\n", tv.tv_sec, tv.tv_nsec); 

13         aw_mdelay(50); 

14     } 

15 } 

2ms
2000000  

0.1 ~ 0.01  

8.3.2  
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2
8.4  

8.4  aw_time.h  

  

aw_err_t aw_tm_set (aw_tm_t *p_tm);  

aw_err_t aw_timespec_set(struct aw_timespec *p_tv);  

1   

 

aw_err_t aw_tm_set (aw_tm_t *p_tm); 

p_tm
AW_OK

tm_wday, tm_yday  

2016-08-26 09:32:30 8.10  

8.10   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8    aw_tm_t tm = { 

9        30,                   // 30  

10        32,                   // 32  

11        9,                    // 09  

12        26,                   // 26  

13        8 - 1,                // 08  

14        2016 - 1900,          // 2016  

15        0,                    //  

16        0,                    //  

17        -1                    //  

18    }; 

19    aw_tm_set(&tm);       //  

20    while(1) { 

21         aw_tm_get(&tm);      //  

22         aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

23                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

24                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

25         aw_mdelay(1000); 

26    } 

27 } 
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2016 8 26 09:32:30 while(1) 1s
 

2   

 

aw_err_t aw_timespec_set(struct aw_timespec *p_tv); 

p_tv
AW_OK 8.11  

8.11   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5  

6 int aw_main() 

7 { 

8     aw_timespec_t   tv = {1472203950, 0}; 

9     aw_tm_t   tm; 

10      

11     aw_timespec_set(&tv); 

12      

13     while(1) { 

14         aw_tm_get(&tm);       

15         aw_kprintf("The tm is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

16                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

17                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

18         aw_mdelay(1000); 

19    } 

20 } 

1472203950 1970 1 1 0
0 0 2016 8 26 09 32 30 2016 8 26
09 32 30 while(1) 1s

 

 

8.4  

1
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1 0 AWorks

8.5 

8.5  aw_system.h  

  

unsigned long aw_sys_clkrate_get (void);  

aw_tick_t  aw_sys_tick_get (void); , 

aw_tick_t  aw_sys_tick_diff(aw_tick_t t0, aw_tick_t t1);  

unsigned int aw_ticks_to_ms (aw_tick_t ticks);  

aw_tick_t  aw_ms_to_ticks (unsigned int ms);  

1   

CPU
CPU

CPU
CPU

Hz KHz  

 

unsigned long aw_sys_clkrate_get (void); 

1000 1KHz
1ms 8.12  

8.12   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_system.h" 

5  

6 int aw_main() 

7 { 

8     unsigned long rate = aw_sys_clkrate_get(); 

9     aw_kprintf("The system clkrate is : %d Hz \r\n", rate); 

10     while(1) { 

11         aw_mdelay(1000); 

12    } 

13 } 

2   

 0
1  

aw_tick_t aw_sys_tick_get (void); 

aw_tick_t
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32 32  

8.13  

8.13   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_system.h" 

5  

6 int aw_main() 

7 { 

8     volatile unsigned int  i;     

9     aw_tick_t    t0, t1; 

10     unsigned long rate = aw_sys_clkrate_get(); 

11      

12     t0 = aw_sys_tick_get(); 

13     for (i = 0; i < 1000000; i++) { 

14          ; 

15     } 

16     t1 = aw_sys_tick_get(); 

17      

18       aw_kprintf("tick used = %d, time = %d ms", 

19                    t1 - t0, 

20                    (t1 - t0) * 1000 / rate);   // 1000 ms 

21     while(1) { 

22         aw_mdelay(1000); 

23    } 

24 } 

1000000 for t1
t0 for

1000  

AWorks
 

3   

 

aw_tick_t aw_sys_tick_diff(aw_tick_t  t0, aw_tick_t  t1); 

t0 t1
8.13

8.14  
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8.14   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_system.h" 

5  

6 int aw_main() 

7 { 

8     volatile unsigned int  i;     

9     aw_tick_t    t0,t1; 

10     unsigned long rate = aw_sys_clkrate_get(); 

11      

12     t0 = aw_sys_tick_get(); 

13     for (i = 0; i < 1000000; i++) { 

14          ; 

15     } 

16     t1 = aw_sys_tick_get(); 

17      

18     aw_kprintf("tick used = %d, time = %d ms", 

19                    aw_sys_tick_diff(t0, t1), 

20                    aw_sys_tick_diff(t0, t1) * 1000 / rate); // 1000 ms 

21     while(1) { 

22         aw_mdelay(1000); 

23    } 

24 } 

4   

 

unsigned int aw_ticks_to_ms (aw_tick_t ticks); 

ticks
8.14 8.15  

8.15   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_system.h" 

5  

6 int aw_main() 

7 { 

8     volatile unsigned int  i; 

9     aw_tick_t    t0, t1; 
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10     t0 = aw_sys_tick_get(); 

11     for (i = 0; i < 1000000; i++) { 

12          ; 

13     } 

14     t1 = aw_sys_tick_get(); 

15     aw_kprintf("tick used = %d, time = %d ms", 

16                    aw_sys_tick_diff(t0, t1), 

17                    aw_ticks_to_ms(aw_sys_tick_diff(t0, t1))); 

18     while(1) { 

19         aw_mdelay(1000); 

20    } 

21 } 

5   

AWorks
 

aw_tick_t  aw_ms_to_ticks (unsigned int ms); 

ms
500ms 8.16  

8.16   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_system.h" 

5  

6 int aw_main() 

7 { 

8     aw_kprintf("The ticks is : %d \r\n", aw_ms_to_ticks(500)); 

9     while(1) { 

10         aw_mdelay(1000); 

11    } 

12 } 

8.5  

8.6  

8.6  aw_timer.h  

  

void aw_timer_init (aw_timer_t *p_timer, aw_pfuncvoid_t p_func, void *p_arg);  

void aw_timer_start (aw_timer_t *p_timer, unsigned int ticks);  

void aw_timer_stop (aw_timer_t *p_timer);  
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1   

AWorks

 

aw_timer_t
aw_timer.h

 

aw_timer_t  timer;          //  

timer p_timer  

3 1s 1.5s 2.5s
3  

aw_timer_t  timer0;          // timer0 

aw_timer_t  timer1;          // timer1 

aw_timer_t  timer2;          // timer2 

2   

 

void aw_timer_init (aw_timer_t *p_timer, aw_pfuncvoid_t p_func, void *p_arg); 

p_timer p_func
p_func aw_pfuncvoid_t

aw_types.h  

typedef void (*aw_pfuncvoid_t) (void *); 

p_func void*  

p_arg
p_arg NULL  

8.17  

8.17   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_timer.h" 

4  

5 static  aw_timer_t  __g_my_timer;      //  

6  

7 static void __timer_callback (void *p_arg) 

8 { 

9     //  

10 } 

11  

12 int aw_main() 

13 { 
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14     aw_timer_init(&__g_my_timer, __timer_callback, NULL); //  

15     while(1) { 

16         aw_mdelay(1000); 

17    } 

18 } 

3   

1 0
 

void aw_timer_start (aw_timer_t *p_timer, unsigned int ticks); 

p_timer ticks 500ms
8.18  

8.18   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_timer.h" 

4 #include "aw_led.h" 

5 #include "aw_system.h" 

6  

7 static  aw_timer_t  __g_my_timer;      //  

8  

9 static void __timer_callback (void *p_arg) 

10 { 

11     //  

12     aw_led_toggle(0); 

13 } 

14  

15 int aw_main() 

16 { 

17     aw_timer_init(&__g_my_timer, __timer_callback, NULL); //  

18     aw_timer_start(&__g_my_timer, aw_ms_to_ticks(500));      //  

19     while(1) { 

20         aw_mdelay(1000); 

21    } 

22 } 

500ms LED
 

500ms LED LED
8.19  
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8.19   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_timer.h" 

4 #include "aw_led.h" 

5 #include "aw_system.h" 

6  

7 static  aw_timer_t  __g_my_timer;      //  

8  

9 static void __timer_callback (void *p_arg) 

10 { 

11     aw_led_toggle(0); 

12     aw_timer_start(&__g_my_timer, aw_ms_to_ticks(500));      //  

13 } 

14  

15 int aw_main() 

16 { 

17     aw_timer_init(&__g_my_timer, __timer_callback, NULL); //  

18     aw_timer_start(&__g_my_timer, aw_ms_to_ticks(500));      //  

19     while(1) { 

20         aw_mdelay(1000); 

21    } 

22 } 

4   

 

void aw_timer_stop (aw_timer_t *p_timer); 

p_timer
8.19 LED 10s 10s

8.20  

8.20   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_timer.h" 

4 #include "aw_led.h" 

5 #include "aw_system.h" 

6  

7 static  aw_timer_t  __g_my_timer;      //  

8  

9 static void __timer_callback (void *p_arg) 

10 { 

11     aw_led_toggle(0); 

12     aw_timer_start(&__g_my_timer, aw_ms_to_ticks(500));      //  
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13 } 

14  

15 int aw_main() 

16 { 

17     aw_timer_init(&__g_my_timer, __timer_callback, NULL); //  

18     aw_timer_start(&__g_my_timer, aw_ms_to_ticks(500));      //  

19      

20     aw_mdelay(10000);        // 10s  

21     aw_timer_stop(&__g_my_timer); 

22      

23     while(1) { 

24         aw_mdelay(1000); 

25    } 

26 } 

aw_timer_start()  
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9  

 

✍

CPU
 

K
 

1KB

AWorks  

9.1  

C malloc()/free()  

9.1.1  

1024
9.1  

 

9.1  ——  

 

100 1024
100 9.2  

 

9.2  100 ——  
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150 250 200 9.3  

 

9.3  100 300 200 ——  

9.3 400 324
 

 

9.3 250
9.4  

 

9.4  ——  

250
574 400

 

9.4 250 324
200

 

9.4 100
674 9.5 400  

 

9.5  100  

 

9.5 3 280
100

250
324 9.6  

 

9.6  280  
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9.6 200
9.7  

 

9.7  200 1  

250
450 9.8  

 

9.8  200 2  

450 400
9.5 9.5 674 9.8

594 9.8 400
 

400 9.9  

 

9.9  400  

9.9 280
9.10  

 

9.10  280 1  

374 9.11  

 

9.11  280 2  

 

 

4
magic used p_next p_prev 9.12  
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9.12   

magic
magic

magic
 

used 0
1  

p_next p_prev

 

9.13  

 

9.13   

 

32
24

100
124  
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9.1.2  

AWorks 9.1  

9.1  aw_memheap.h  

  

aw_err_t aw_memheap_init(aw_memheap_t  *memheap, 

                       const char       *name, 

                       void            *start_addr, 

                       uint32_t          size); 

 

void *aw_memheap_alloc(aw_memheap_t *heap, uint32_t size);  

void *aw_memheap_realloc(aw_memheap_t  *heap,  

              void            *ptr,  

                  size_t            newsize); 

 

void aw_memheap_free(void *ptr);  

1   

aw_memheap_t aw_memheap.h
 

aw_memheap_t     my_heap;          //  

my_heap memheap  

AWorks
 

aw_memheap_t  heap0;          // 0 

aw_memheap_t   heap1;          // 1 

aw_memheap_t  heap2;          // 2 

 

 

2   

 

aw_err_t aw_memheap_init (aw_memheap_t   *memheap, 

                  const char         *name, 

                        void               *start_addr, 

               uint32_t             size); 

memheap name
start_addr size

AW_OK
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1KB 9.1  

9.1   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_memheap.h" 

5  

6 static uint8_t         __g_my_heap_mem[1024];     // 1024  

7 static aw_memheap_t __g_my_heap;               //  

8  

9 int aw_main (void) 

10 { 

11     int err = aw_memheap_init(&__g_my_heap, 

12                         "my_heap",                   //  

13                           __g_my_heap_mem,            //  

14                           sizeof(__g_my_heap_mem));   //  

15     if (err == AW_OK) {                         //  

16         aw_kprintf("Init successful!\r\n" ); 

17     } else {                                       //  

18         aw_kprintf("Init Failed!\r\n"); 

19     } 

20     while(1) { 

21         aw_mdelay(200); 

22     } 

23 } 

1024 1KB
 

3   

 

void *aw_memheap_alloc (aw_memheap_t *heap,  uint32_t size); 

heap size
NULL  

void *

 

100 8 9.2  
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9.2   

1 uint8_t  *ptr; 

2 int       i; 

3  

4 ptr = (uint8_t *) aw_memheap_alloc(&__g_my_heap, 100); 

5 if (ptr != NULL) {                                //  

6     for (i = 0; i < 100; i++) {  

7         ptr[i] = i;                                   //  

8     }  

9 } else { 

10     //  

11 } 

aw_memheap_alloc() uint8_t
aw_memheap_alloc() 0

ptr  

4   

 

void *aw_memheap_realloc(aw_memheap_t   *heap,  

                  void               *ptr,  

                size_t               newsize); 

heap ptr aw_memheap_alloc()
aw_memheap_alloc() new_size

NULL  

newsize

new_size
newsize 0 ptr

NULL  

ptr

ptr newsize

ptr  

aw_memheap_alloc() 100
200 9.3  

9.3   

1 uint8_t  *ptr; 

2 int       i; 
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3  

4 ptr = (uint8_t *) aw_memheap_alloc(&__g_my_heap, 100);     

5 if (ptr != NULL) {                                  //  

6     for (i = 0; i < 100; i++) {  

7         ptr[i] = i;                               //  

8     }  

9     ptr = (uint8_t *)aw_memheap_realloc(&__g_my_heap, ptr, 200); // 200  

10     if (ptr != NULL) { 

11         for (i = 100; i < 200; i++) {  

12             ptr[i] = i;                                    //  

13         }  

14     } 

15 } 

9.3 9 NULL ptr
NULL

 

ptr NULL
9.4  

9.4   

1 uint8_t *new_ptr; 

2 new_ptr = (uint8_t *)aw_memheap_realloc(&__g_my_heap, ptr, 200); // 200  

3 if (new_ptr != NULL) {         //  

4     ptr = new_ptr;          // ptr  

5     for (i = 100; i < 200; i++) {  

6         ptr[i] = i;                                     //  

7     } 

8 } else { 

9     // ptr  

10 } 

ptr
ptr

new_ptr  

5   

 

void aw_memheap_free(void *ptr); 

ptr aw_memheap_alloc() aw_memheap_realloc()
ptr

 

aw_memheap_free()
9.5  
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9.5   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_memheap.h" 

5  

6 static uint8_t          __g_my_heap_mem[1024];  // 1024  

7 static aw_memheap_t    __g_my_heap;            //  

8  

9 int aw_main (void) 

10 { 

11     uint8_t  *ptr; 

12     int       i; 

13      

14     int err = aw_memheap_init(&__g_my_heap, 

15                           "my_heap",                   //  

16                            __g_my_heap_mem,            //  

17                            sizeof(__g_my_heap_mem));   //  

18     if (err == AW_OK) {                         //  

19         aw_kprintf("Init successful!\r\n" ); 

20          ptr = (uint8_t *) aw_memheap_alloc(&__g_my_heap, 100);     

21          if (ptr != NULL) {                               //  

22              for (i = 0; i < 100; i++) {  

23                  ptr[i] = i;                        //  

24              } 

25              aw_memheap_free(ptr);      //  

26              ptr = NULL; 

27          } 

28     } else {                                       //  

29         aw_kprintf("Init Failed!\r\n"); 

30     } 

31      

32     while(1) { 

33         aw_mdelay(200); 

34     } 

35 } 

ptr NULL  

9.1.3  

AWorks
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9.1 6  

static uint8_t         __g_my_heap_mem[1024];  

 

AWorks
 

ROM FLASH

i.MX28x DDR
 

 

AWorks
AWorks

AWorks
AWorks

9.2  

9.2  aw_mem.h  

  

void *aw_mem_alloc(size_t size);  

void *aw_mem_calloc(size_t nelem, size_t size);  

void *aw_mem_align(size_t size, size_t align);  

void *aw_mem_realloc(void *ptr, size_t newsize);  

void  aw_mem_free(void *ptr);  

9.2

aw_mem_alloc()
9.6  

9.6  aw_mem_alloc()  

1 void *aw_mem_alloc(size_t size) 

2 { 

3     return aw_memheap_alloc(&__g_system_heap, size); 

4 } 

__g_system_heap
9.6 aw_mem_alloc()

AWorks  
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1   

aw_mem_alloc() C malloc()
 

void *aw_mem_alloc(size_t size); 

size void *
NULL  

int 9.7  

9.7   

1 int  *ptr; 

2 ptr = (int *)aw_mem_alloc(sizeof(int));     // int  

3 if (ptr != NULL) {        //  

4    *ptr = 5;                              //  

5 } 

aw_mem_alloc() int
aw_mem_alloc() 0 ptr

 

2   

aw_mem_alloc() aw_mem_calloc()
C calloc()  

void *aw_mem_calloc(size_t nelem, size_t size); 

nelem size nelem size
nelem size

aw_mem_alloc() 0 10
int 9.8  

9.8  10 int  

1 int  *ptr; 

2 ptr = (int *)aw_mem_calloc(10, sizeof(int));    // 10 int  

3 if (ptr != NULL) {        //  

4     ptr[0] = 5;                             //  

5     ptr[1] = 6; 

6     //...... 

7 } 

0 ptr 0  

3   

aw_mem_align()
 

void *aw_mem_align(size_t size, size_t align); 

size align 2 2
4 8 16 32 64 align
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align 16 16 16
4 0 9.9  

9.9   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_mem.h" 

5 int aw_main (void) 

6 { 

7     int  *ptr = (int *)aw_mem_align(sizeof(int), 16);      // 16  

8     if (ptr != NULL) {                               //  

9         aw_kprintf("The start address is 0x%x\r\n", (unsigned int)ptr); 

10     } else { 

11         aw_kprintf("Failed! Memory is not enough!\r\n"); 

12     } 

13     while(1) { 

14         aw_mdelay(200); 

15     } 

16 } 

aw_kprintf()
16 aw_mem_alloc()

0  

aw_memheap_alloc()
aw_memheap_alloc()

align - 1
 

200 8 aw_memheap_alloc()
207 200 + 8 - 1 3 ~ 209
9.14(a) 3 8 8

8 200
 8 ~ 207 aw_memheap_alloc()

9.14(b)  

 

9.14  align-1  
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align - 1
align align C % 0

align N N ≥1 align-N
align

N ≥1 align - N  align – 1
align - 1 align-1

 

align-1 aw_memheap_alloc() 200
3 ~ 203 9.15(a)

8 200
 8 ~ 208 204 ~ 208 

9.15 (b)  

 

9.15  align-1  

align - 1 3 7 15 31

align  

AWorks CPU
32 4

aw_mem_alloc() 9.10   

9.10  aw_mem_alloc() 4  

1 void *aw_mem_alloc(size_t size) 

2 { 

3     return aw_mem_align(size, 4); 

4 } 

4   

 

void *aw_mem_realloc(void *ptr, size_t newsize); 

ptr aw_mem_alloc() aw_mem_calloc() aw_mem_align()
new_size

NULL  

aw_mem_alloc() 1 int
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2 int 9.11  

9.11   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_mem.h" 

5  

6 int aw_main (void) 

7 { 

8     int  *ptr; 

9     ptr = (int *)aw_mem_alloc(sizeof(int));  

10     if (ptr != NULL) {                            //  

11         *ptr = 5;       //  

12         ptr = (int *)aw_mem_realloc(ptr, sizeof(int) * 2); 

13         if (ptr != NULL) { 

14             ptr[1] = 6;      //  

15             aw_kprintf("%d %d\r\n", ptr[0], ptr[1]); // int  

16         } 

17     } 

18     while(1) { 

19         aw_mdelay(200); 

20     } 

21 } 

5   

4
 

void aw_mem_free(void *ptr); 

ptr aw_mem_alloc() aw_mem_calloc() aw_mem_align() aw_mem_realloc()
 

aw_mem_free()
9.12  

9.12   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_mem.h" 

5 int aw_main (void) 

6 { 

7     int  *ptr = (int *)aw_mem_alloc(sizeof(int));  // 1 int  

8     if (ptr != NULL) {  

9         *ptr = 5;        //  
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10         aw_kprintf("%d\r\n", *ptr); 

11     } 

12     aw_mem_free(ptr);      //  

13     ptr = NULL; 

14     while(1) { 

15         aw_mdelay(200); 

16     } 

17 } 

9.2  

 

AWorks
Memory Pool

 

 

  

 

 

9.2.1  

1024 128
8 9.16  

 

9.16  ——8  

9.17  

 

9.17   
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p_next 32
4 4

32
4 4 8 12 6 5 7 9 13  

9.17 9.18  

 

9.18   

7 9.19  

 

9.19  7  

p_next

p_next

 

9.20  

 

9.20   

9.20  

 

9.21   

 

9.2.2  

AWorks 9.3  
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9.3  aw_pool.h  

  

aw_pool_id_t  aw_pool_init( 

 aw_pool_t     *p_pool, 

   void         *p_pool_mem, 

   size_t         pool_size, 

   size_t         item_size); 

 

size_t     aw_pool_item_size (aw_pool_id_t pool_id);  

void     *aw_pool_item_get (aw_pool_id_t pool_id);  

aw_err_t     aw_pool_item_return ( 

 aw_pool_id_t   pool_id,  

 void    *p_item); 

 

1   

aw_pool_t aw_pool.h
 

aw_pool_t  pool;           //  

pool p_pool  

AWorks
 

aw_pool_t  pool0;          // 0 

aw_pool_t  pool1;          // 1 

aw_pool_t  pool2;          // 2 

8 64 128
 

2   

 

aw_pool_id_t aw_pool_init ( 

 aw_pool_t    *p_pool, 

  void         *p_pool_mem, 

    size_t          pool_size, 

size_t          item_size); 

p_pool aw_pool_t
p_pool_mem pool_size
item_size  

ID aw_pool_id_t
ID ID
NULL  

pool_size item_size
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1KB 16
9.13  

9.13   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_pool.h" 

5  

6 static aw_pool_t   __g_pool;      //  

7 static uint8_t     __g_pool_mem[1024];    //  

8  

9 int aw_main (void) 

10 { 

11  aw_pool_id_t pool_id; 

12  pool_id = aw_pool_init(&__g_pool, __g_pool_mem, 1024, 16); 

13  if (pool_id != NULL) {        //  

14   aw_kprintf("Init successful!\r\n" ); 

15  } else {                     //  

16   aw_kprintf("Init Failed!\r\n"); 

17  } 

18     while(1) { 

19         aw_mdelay(200); 

20     } 

21 } 

1024 16
32

4 4
5 8 aw_pool_item_size ()

 

3   

 

size_t aw_pool_item_size (aw_pool_id_t pool_id); 

pool_id ID
 

5
9.14  

9.14   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 
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4 #include "aw_pool.h" 

5  

6 static aw_pool_t   __g_pool;      //  

7 static uint8_t     __g_pool_mem[1024];    //  

8  

9 int aw_main (void) 

10 { 

11  aw_pool_id_t pool_id; 

12  pool_id = aw_pool_init(&__g_pool, __g_pool_mem, 1024, 5); 

13  if (pool_id != NULL) {        //  

14   aw_kprintf("Init successful! The actual item size is %d\r\n", aw_pool_item_size(pool_id)); 

15  } else {                     //  

16   aw_kprintf("Init Failed!\r\n"); 

17  } 

18     while(1) { 

19         aw_mdelay(200); 

20     } 

21 } 

8  

3 8 64
128 9.15  

9.15   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_pool.h" 

5  

6 static aw_pool_t   __g_pool_small;      //  

7 static uint8_t     __g_pool_small_mem[512];    //  

8  

9 static aw_pool_t   __g_pool_mid;      //  

10 static uint8_t     __g_pool_mid_mem[1024];    //  

11  

12 static aw_pool_t   __g_pool_big;      //  

13 static uint8_t     __g_pool_big_mem[2048];    //  

14  

15 int aw_main (void) 

16 { 

17  aw_pool_id_t pool_id_small; 

18  aw_pool_id_t pool_id_mid; 

19  aw_pool_id_t pool_id_big; 

20   
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21  pool_id_small =  aw_pool_init(&__g_pool_small,  __g_pool_small_mem, 512,   8); 

22  pool_id_mid =  aw_pool_init(&__g_pool_mid,  __g_pool_mid_mem, 1024,  64); 

23  pool_id_big    =  aw_pool_init(&__g_pool_big,  __g_pool_big_mem, 2048,  128); 

24      

25     // ...... 

26     while(1) { 

27         aw_mdelay(200); 

28     } 

29 } 

512 1024 2048
 

4   

 

void *aw_pool_item_get (aw_pool_id_t pool_id); 

pool_id ID
void *

NULL 9.16  

9.16   

1 int  *ptr; 

2 ptr = (int *) aw_pool_item_get(pool_id);    //  

3 if (ptr != NULL) {        //  

4     ptr[0] = 5;                             //  

5     ptr[1] = 6; 

6     //...... 

7 } 

5   

 

aw_err_t aw_pool_item_return (aw_pool_id_t pool_id, void *p_item); 

pool_id ID
p_item aw_pool_item_get()

aw_pool_item_get()  

aw_err_t AW_OK
aw_pool_item_get()

 

aw_pool_item_return()
9.17  

9.17   

1 #include "aworks.h" 

2 #include "aw_delay.h" 
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3 #include "aw_vdebug.h" 

4 #include "aw_pool.h" 

5  

6 static aw_pool_t   __g_pool;      //  

7 static uint8_t     __g_pool_mem[1024];    //  

8  

9 int aw_main (void) 

10 { 

11  aw_pool_id_t   pool_id; 

12  int     *ptr; 

13       

14  pool_id = aw_pool_init(&__g_pool, __g_pool_mem, 1024, sizeof(int) * 2); 

15  if (pool_id != NULL) {        //  

16         ptr = (int *) aw_pool_item_get(pool_id);    //  

17         if (ptr != NULL) {       //  

18             ptr[0] = 5;                            //  

19             ptr[1] = 6; 

20             aw_kprintf("%d %d \r\n", ptr[0], ptr[1]); 

21             aw_pool_item_return(pool_id, ptr);   //  

22               ptr = NULL;                           // NULL 

23         } 

24  } else {                     //  

25   aw_kprintf("Init Failed!\r\n"); 

26  } 

27     while(1) { 

28         aw_mdelay(200); 

29     } 

30 } 
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10  

 

✍

AWorks OS
AWorks

AWorks FreeRTOS
μC/OS-II μC/OS-III sysBIOS Linux Windows Android

AWorks ZLG RTK  

1 1K RAM 2K ROM  

2 OS  

3 1024  

4  

AWorks
OS  

10.1  

10.1.1  

AMetal C AMetal
main

while(1)  

10.1  

10.1   

1 int am_main (void) 

2 { 

3     while(1) { 

4         am_led_toggle(0);              // LED0  

5         am_led_toggle(1);              // LED1  

6         am_mdelay(500);                // 500ms 

7     } 

8 } 

LED0 2 LED1 1
10.2  

10.2   

1 int am_main (void) 

2 { 

3     int i; 

4     while(1) { 
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5         am_led_toggle(1);            // LED1  

6         for (i = 0; i < 2; i++) {          //  LED0 500ms 

7             am_led_toggle(0);         // LED0  

8             am_mdelay(250);               // 250ms 

9         } 

10     } 

11 } 

LED1 500ms LED0 250ms

LED
LED  

AMetal LED LED
LED

LED  

while(1) while(1) 10.1  

 

10.1   

LED
LED

LED
10.2  

LED
LED

LED
LED0

2 1
250ms  

LED

while(1) LED
LED

LED  

CPU
while(1) while(1)  

CPU
while(1) CPU

 

10.2  LED  

 

10.3  LED  
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1
1 1 CPU

CPU CPU  

while(1)
CPU
CPU CPU

CPU
 

CPU  LED0 2
1s 4 LED LED

4 LED CPU CPU
1s CPU  

CPU CPU

 

CPU
CPU

 

 

MCU
AWorks

MCU
AMetal  

10.1.2  

AWorks
 

1   

AWorks
10.1  

10.1  aw_task.h  

  

AW_TASK_DECL(task, stack_size)  

AW_TASK_DECL_STATIC(task, stack_size)  

AW_TASK_DECL_STATIC()
static ( )
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task
stack_size while(1)

task_led0 512
AW_TASK_DECL() 10.3  

10.3   

1 AW_TASK_DECL(task_led0, 512); 

AW_TASK_DECL()
10.4  

10.4   

1 struct my_struct { 

2      //...  

3      AW_TASK_DECL(task_led0, 512);       // task_led0 512  

4      //...  

5 }; 

AW_TASK_DECL_STATIC() 10.5  

10.5   

1 AW_TASK_DECL_STATIC(task_led0, 512); 

AW_TASK_DECL_STATIC() AW_TASK_DECL()
 

2   

AWorks  

AW_TASK_INIT(task, name, priority, stack_size, func, arg) 

task AW_TASK_DECL() AW_TASK_DECL_STATIC()
name task_led0 priority

0 stack_size
func

 

1 void task_entry (void *p_arg) 

2 { 

3     while(1) { 

4         // ... 

5     } 

6 } 

p_arg arg
arg NULL  

task_led0 5
10.6  
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10.6   

1 AW_TASK_DECL_STATIC(task_led0, 512);  //  

2  

3 void task_led0_entry (void *p_arg)    //  

4 { 

5     while(1) { 

6         aw_led_toggle(0); 

7         aw_mdelay(500); 

8     } 

9 } 

10  

11 int aw_main() 

12 { 

13      AW_TASK_INIT( 

14   task_led0,            //  

15   "task_led0",          //  

16   5,                  //  

17   512,                //  

18   task_led0_entry,             //  

19   NULL);           //  

20     while(1) { 

21         aw_mdelay(1000); 

22     } 

23 } 

AW_TASK_INIT() ID
aw_task_id_t ID  

aw_task_id_t  task_led0_id = AW_TASK_INIT(task_led0, "task_led0", 5, 512, task_led0_entry, NULL); 

aw_task_id_t ID
ID NULL

ID ID  

aw_task_lowest_priority()  

unsigned int aw_task_lowest_priority(void); 

 

3   

AWorks
 

AW_TASK_STARTUP(task) 

 task AW_TASK_DECL() AW_TASK_DECL_STATIC()
task_led0 10.7  
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10.7   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 

6 AW_TASK_DECL_STATIC(task_led0, 512);   //  

7 

8 static void __task_led0_entry (void *p_arg)    //  

9 { 

10     while(1) { 

11         aw_led_toggle(0); 

12         aw_mdelay(250); 

13     } 

14 } 

15 

16 int aw_main() 

17 { 

18  AW_TASK_INIT( 

19   task_led0,             //  

20   "task_led0",           //  

21   5,                   //  

22   512,                 //  

23   __task_led0_entry,             //  

24   NULL);            //  

25      AW_TASK_STARTUP(task_led0);    //  

26      while(1) { 

27         aw_mdelay(1000); 

28     } 

29 } 

task_led0 static
__task_led0_entry()  

task_led0 aw_main()
CPU CPU

CPU
CPU CPU

aw_main()  

LED1 LED 10.8  

10.8  task_led1  

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 
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4 #include "aw_task.h" 

5 

6 AW_TASK_DECL_STATIC(task_led0, 512);  //  

7 AW_TASK_DECL_STATIC(task_led1, 512);  //  

8 

9 static void __task_led0_entry (void *p_arg)   //  

10 { 

11     while(1) { 

12         aw_led_toggle(0); 

13         aw_mdelay(250); 

14     } 

15 } 

16 

17 static void __task_led1_entry (void *p_arg)   //  

18 { 

19     while(1) { 

20         aw_led_toggle(1); 

21         aw_mdelay(500); 

22     } 

23 } 

24 

25 int aw_main() 

26 { 

27      AW_TASK_INIT( 

28   task_led0,            //  

29   "task_led0",          //  

30   5,                  //  

31   512,                //  

32   __task_led0_entry,            //  

33   NULL);           //  

34      AW_TASK_INIT( 

35   task_led1,            //  

36   "task_led1",          //  

37   6,                  //  

38          512,                //  

39   __task_led1_entry,            //  

40   NULL);           //  

41     AW_TASK_STARTUP(task_led0);   //  

42     AW_TASK_STARTUP(task_led1);   //  

43     while(1) { 

44         aw_mdelay(1000); 

45     } 

46 } 

aw_main()
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task_led0 task_led1 10.9  

10.9   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5  

6 AW_TASK_DECL_STATIC(task_led0, 512);  //  

7 AW_TASK_DECL_STATIC(task_led1, 512);  //  

8 

9 static void __task_led1_entry (void *p_arg)   //  

10 { 

11     while(1) { 

12         aw_led_toggle(1); 

13         aw_mdelay(500); 

14     } 

15 } 

16  

17 static void __task_led0_entry (void *p_arg)   //  

18 { 

19      AW_TASK_INIT( 

20   task_led1,            //  

21   "task_led1",          //  

22   6,                  //  

23   512,                //  

24   __task_led1_entry,            //  

25   NULL);           //  

26     AW_TASK_STARTUP(task_led1);   //  

27     while(1) { 

28         aw_led_toggle(0); 

29         aw_mdelay(250); 

30     } 

31 } 

32 

33 int aw_main() 

34 { 

35      AW_TASK_INIT( 

36   task_led0,            //  

37   "task_led0",          //  

38   5,                  //  

39          512,                //  

40          __task_led0_entry,            //  

41          NULL);           //  
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42     AW_TASK_STARTUP(task_led0);   //  

43     while(1) { 

44         aw_mdelay(1000); 

45     } 

46 } 

while(1)  

10.1.3  

AWorks
CPU

 

AW_TASK_TERMINATE(task) 

 task AW_TASK_DECL() AW_TASK_DECL_STATIC()
LED0 10s task_led0 10s
10.10  

10.10   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5  

6 AW_TASK_DECL_STATIC(task_led0, 512);  //  

7  

8 static void __task_led0_entry (void *p_arg)   //  

9 { 

10     while(1) { 

11         aw_led_toggle(0); 

12         aw_mdelay(250); 

13     } 

14 } 

15  

16 int aw_main() 

17 { 

18      AW_TASK_INIT( 

19   task_led0,            //  

20   "task_led0",          //  

21   5,                  //  

22          512,                //  

23           __task_led0_entry,            //  

24          NULL);           //  

25     AW_TASK_STARTUP(task_led0);   //  

26     aw_mdelay(10000);                         // 10s task_led0  
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27     AW_TASK_TERMINATE(task_led0);       //  

28     while(1) { 

29         aw_mdelay(1000); 

30     } 

31 } 

10.1.4  

 

void aw_task_delay(int ticks); 

ticks CPU
CPU ticks

500ms 10.11  

10.11   

1 aw_task_delay(aw_ms_to_ticks(500)); 

500ms  

aw_mdelay()
CPU

CPU
10.7 LED aw_mdelay()

aw_task_delay() 10.12  

10.12   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3  

4 #include "aw_task.h" 

5 

6 AW_TASK_DECL_STATIC(task_led0, 512);   //  

7 

8 static void __task_led0_entry (void *p_arg)    //  

9 { 

10     while(1) { 

11         aw_led_toggle(0); 

12         aw_task_delay(aw_ms_to_ticks(250));   // 250ms 

13     } 

14 } 

15 

16 int aw_main() 

17 { 

18      AW_TASK_INIT( 

19   task_led0,             //  

20   "task_led0",           //  
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21   5,                   //  

22   512,                 //  

23   __task_led0_entry,             //  

24   NULL);            //  

25     AW_TASK_STARTUP(task_led0);    //  

26     while(1) { 

27         aw_task_delay(aw_ms_to_ticks(1000));   // 1s 

28     } 

29 } 

10.1.5  

AW_TASK_DECL() AW_TASK_DECL_STATIC()
stack_size

 

 

AWorks 2
10.2  

10.2  aw_task.h  

  

AW_TASK_STACK_CHECK (task,p_total,p_free)  

AW_TASK_STACK_CHECK_SELF(p_total,p_free)  

1   

AW_TASK_STACK_CHECK()  

AW_TASK_STACK_CHECK (task,p_total,p_free) 

task AW_TASK_DECL() AW_TASK_DECL_STATIC()
p_total unsigned int

p_free unsigned int  

1s task_led0 10.13  

10.13   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6 

7 AW_TASK_DECL_STATIC(task_led0, 512);  //  

8 

9 static void __task0_led_entry (void *p_arg)    //  

10 { 
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11     while(1) { 

12         aw_led_toggle(0); 

13         aw_mdelay(250); 

14     } 

15 } 

16 

17 int aw_main() 

18 { 

19      unsigned int total, free; 

20 

21      AW_TASK_INIT( 

22   task_led0,            //  

23   "task_led0",          //  

24   5,                  //  

25          512,                //  

26           __task0_led_entry,            //  

27          NULL);           //  

28     AW_TASK_STARTUP(task_led0);   //  

29     while(1) { 

30         aw_mdelay(1000); 

31         AW_TASK_STACK_CHECK(task_led0, &total, &free); 

32         aw_kprintf("Total: %d, free: %d, used: %d \r\n", total, free, total - free); 

33     } 

34 } 

aw_kprintf()  

int aw_kprintf (const char *fmt, ...); 

aw_vdebug.h C printf() aw_kprintf()
 

 

Total: 512, free: 376, used: 136 

task_led0 512 376
136 26.6%  

50% ~ 80%  

task_led0 136 2
272 2 64 128 256 512…… 

task_led0 256  

task_led0 LED 256
LED1 task_led1
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2   

 AW_TASK_STACK_CHECK_SELF()
 

AW_TASK_STACK_CHECK_SELF(p_total,p_free) 

task
unsigned int p_total  p_free

task_led0
10.14  

10.14   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6 

7 AW_TASK_DECL_STATIC(task_led0, 512);  //  

8 

9 static void __task0_led_entry (void *p_arg)   //  

10 { 

11     unsigned int total, free; 

12     while(1) { 

13         aw_led_toggle(0); 

14         aw_mdelay(250); 

15         AW_TASK_STACK_CHECK_SELF(&total, &free); 

16         aw_kprintf("Total: %d, free: %d, used: %d \r\n", total, free, total - free); 

17     } 

18 } 

19 

20 int aw_main() 

21 { 

22      AW_TASK_INIT( 

23   task_led0,            //  

24   "task_led0",          //  

25   5,                  //  

26          512,                //  

27           __task0_led_entry,            //  

28          NULL);           //  

29     AW_TASK_STARTUP(task_led0);   //  

30     while(1) { 

31         aw_mdelay(1000); 

32     } 

33 } 
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Total: 512, free: 268, used: 244 

task_led0 512 268
244 47.7% AW_TASK_STACK_CHECK()

AW_TASK_STACK_CHECK()
 

10.2  

 

AWorks  

10.2.1  

mutex
 

aw_kprintf()
10.15  

10.15   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6 

7 AW_TASK_DECL_STATIC(task0, 512);             // task0  

8 AW_TASK_DECL_STATIC(task1, 512);             // task1  

9 

10 static void __task0_entry (void *p_arg)          // task0  

11 { 

12     int i; 

13     for (i = 0; i < 5; i++) { 

14         aw_kprintf("Task0: 0123456789\r\n"); 

15         aw_mdelay(1); 

16     } 

17     while(1) { 

18         aw_mdelay(1000); 

19     } 

20 } 

21 

22 static void __task1_entry (void *p_arg)            // task1  
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23 { 

24     int i; 

25     for (i = 0; i < 5; i++) { 

26         aw_kprintf("Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ\r\n"); 

27         aw_mdelay(1); 

28     } 

29     while(1) { 

30         aw_mdelay(1000); 

31     } 

32 } 

33 

34 int aw_main() 

35 { 

36      AW_TASK_INIT( 

37         task0,                               //  

38         "task0",                             //  

39         5,                                  //  

40         512,                                //  

41         __task0_entry,                    //  

42         NULL);                              //  

43      AW_TASK_INIT( 

44         task1,                               //  

45         "task1",                             //  

46         6,                                  //  

47         512,                                //  

48         __task1_entry,                    //  

49         NULL);                              //  

50     AW_TASK_STARTUP(task0);          // task0 

51     AW_TASK_STARTUP(task1);             // task1 

52     while(1) { 

53         aw_mdelay(1000); 

54     } 

55 } 

task0 1ms Task0: 0123456789 task1
1ms Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ  

Task0: 0123456789 

TaskTask0: 0123456789 

1: Task0: 0123456789 

ABCTask0: 0123456789 

DEFTask0: 0123456789 

GHIJKLMNOPQRSTUVWXYZ 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
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Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

task0 task1
task1 task0 task1  

task1 5 Task 1 ABC
DEF GHIJKLMNOPQRSTUVWXYZ Task1 4 task0

task1 4  

 

AWorks 10.3  

10.3  aw_sem.h  

  

AW_MUTEX_DECL(sem)  

AW_MUTEX_DECL_STATIC(sem)  

AW_MUTEX_INIT(sem, options)  

AW_MUTEX_LOCK(sem, timeout)  

AW_MUTEX_UNLOCK(sem)  

AW_MUTEX_TERMINATE(sem)  

1   

AW_MUTEX_DECL() AW_MUTEX_DECL_STATIC()
 

AW_MUTEX_DECL(sem) 

AW_MUTEX_DECL_STATIC(sem) 

sem
AW_MUTEX_DECL_STATIC() , static 

, 
 

AW_MUTEX_DECL() mutex_test
10.16  

10.16   

1 AW_MUTEX_DECL (mutex_test); 

AW_MUTEX_DECL()
10.17  

10.17   

1 struct my_struct { 

2      //...  

3      AW_MUTEX_DECL(mutex_test);       //  

4  //...  

5 }; 
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AW_MUTEX_DECL_STATIC() mutex_test
10.18  

10.18   

1 AW_MUTEX_DECL_STATIC (mutex_test); 

2   

AW_MUTEX_INIT()  

AW_MUTEX_INIT(sem, options) 

sem AW_MUTEX_DECL()  AW_MUTEX_DECL_STATIC()
options

10.4  

10.4  aw_sem.h  

  

AW_SEM_Q_FIFO FIFO  

AW_SEM_Q_PRIORITY  

10.19  

10.19   

1 AW_MUTEX_INIT (mutex_test, AW_SEM_Q_PRIORITY); 

AW_MUTEX_INIT()
ID aw_mutex_id_t ID  

aw_mutex_id_t  mutex_id = AW_MUTEX_INIT(mutex_test, AW_SEM_Q_PRIORITY) ; 

aw_mutex_id_t ID
ID NULL

ID ID  

 

3   

 

AW_MUTEX_LOCK(sem, timeout) 

sem AW_MUTEX_DECL()  AW_MUTEX_DECL_STATIC()
timeout aw_err_t

 

AW_MUTEX_LOCK() AW_OK  

timeout  

1 timeout AW_SEM_WAIT_FOREVER
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AW_MUTEX_UNLOCK()
10.20  

10.20   

1 AW_MUTEX_LOCK(mutex_test, AW_SEM_WAIT_FOREVER);  

2 timeout AW_SEM_NO_WAIT
AW_MUTEX_LOCK() -AW_EAGAIN

10.21  

10.21   

1 AW_MUTEX_LOCK(mutex_test, AW_SEM_NO_WAIT); 

3 timeout
timeout

AW_MUTEX_LOCK() AW_OK timeout
-AW_ETIME 10.22  

10.22  500ms  

1 AW_MUTEX_LOCK(mutex_test, aw_ms_to_ticks(500)); 

AW_MUTEX_LOCK() AW_OK
AW_EAGAIN AW_ETIME aw_errno.h

 

4   

AW_MUTEX_LOCK()

 

AW_MUTEX_UNLOCK(sem) 

sem AW_MUTEX_DECL()  AW_MUTEX_DECL_STATIC()
aw_err_t

10.23  

10.23   

1 AW_MUTEX_UNLOCK (mutex_test); 

5   

 

AW_MUTEX_TERMINATE(sem) 

sem AW_MUTEX_DECL()  AW_MUTEX_DECL_STATIC()

, -AW_ENXIO
10.24  

10.24   

1 AW_MUTEX_TERMINATE(mutex_test); 
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10.15
10.25  

10.25   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6 

7 AW_TASK_DECL_STATIC(task0, 512);             // task0  

8 AW_TASK_DECL_STATIC(task1, 512);             // task1  

9 AW_MUTEX_DECL_STATIC(mutex_test);   //  

10 

11 static void __task0_entry (void *p_arg)             // task0  

12 { 

13     int i; 

14     for (i = 0; i < 5; i++) { 

15         //  

16         AW_MUTEX_LOCK(mutex_test, AW_SEM_WAIT_FOREVER);   

17         aw_kprintf("Task0: 0123456789\r\n"); 

18         AW_MUTEX_UNLOCK(mutex_test);   //  

19         aw_mdelay(1); 

20     } 

21     while(1) { 

22         aw_mdelay(1000); 

23     } 

24 } 

25 

26 static void __task1_entry (void *p_arg)            // task1  

27 { 

28     int i; 

29     for (i = 0; i < 5; i++) { 

30         //  

31         AW_MUTEX_LOCK(mutex_test, AW_SEM_WAIT_FOREVER);   

32         aw_kprintf("Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ\r\n"); 

33         AW_MUTEX_UNLOCK(mutex_test);    //  

34         aw_mdelay(1); 

35     } 

36     while(1) { 

37         aw_mdelay(1000); 

38     } 

39 } 

40 
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41 int aw_main() 

42 { 

43      AW_MUTEX_INIT(mutex_test, AW_SEM_Q_PRIORITY); //  

44      AW_TASK_INIT( 

45         task0,                               //  

46         "task0",                             //  

47         5,                                  //  

48         512,                                //  

49         __task0_entry,                     //  

50         NULL);                              //  

51      AW_TASK_INIT( 

52         task1,                               //  

53         "task1",                             //  

54         6,                                  //  

55         512,                                //  

56         __task1_entry,                    //  

57         NULL);                              //  

58     AW_TASK_STARTUP(task0);            // task0 

59     AW_TASK_STARTUP(task1);              // task1 

60     while(1) { 

61         aw_mdelay(1000); 

62     } 

63 } 

 

Task0: 0123456789 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task0: 0123456789 

Task0: 0123456789 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task0: 0123456789 

Task0: 0123456789 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

 

AW_MUTEX_LOCK()
AW_MUTEX_LOCK()

AW_MUTEX_UNLOCK()  

10.25 task0

task0 10.26  
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10.26   

1 static void __printf_test_data (int data) 

2 { 

3     AW_MUTEX_LOCK(mutex_test, AW_SEM_WAIT_FOREVER); 

4     aw_kprintf("The test data is %d\r\n", data); 

5     AW_MUTEX_UNLOCK(mutex_test); 

6 } 

7 

8 static void __task0_entry (void *p_arg)               // task0  

9 { 

10     int i; 

11     for (i = 0; i < 5; i++) { 

12         //  

13         AW_MUTEX_LOCK(mutex_test, AW_SEM_WAIT_FOREVER); 

14         aw_kprintf("Task0: 0123456789\r\n"); 

15         __printf_test_data(123456); 

15         AW_MUTEX_UNLOCK(mutex_test);   //  

16         aw_mdelay(1); 

17     } 

18     while(1) { 

19         aw_mdelay(1000); 

20     } 

21 } 

task0 AW_MUTEX_LOCK()
aw_kprintf() __printf_test_data()

AW_MUTEX_LOCK()
task0 AW_MUTEX_LOCK()

AW_OK  

10.2.2  

1 0

 

 

AWorks 10.5  
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10.5  aw_sem.h  

  

AW_SEMB_DECL(sem)  

AW_SEMB_DECL_STATIC(sem)  

AW_SEMB_INIT(sem, initial_state, options)  

AW_SEMB_TAKE(sem, timeout)  

AW_SEMB_GIVE(sem)  

AW_SEMB_TERMINATE(sem)  

1   

AW_SEMB_DECL() AW_SEMB_DECL_STATIC()
 

AW_SEMB_DECL(sem) 

AW_SEMB_DECL_STATIC(sem) 

sem
AW_SEMB_DECL_STATIC() , static , 

, 
 

AW_SEMB_DECL() semb_test
10.27  

10.27   

AW_SEMB_DECL (semb_test); 

AW_SEMB_DECL()
10.28  

10.28   

1 struct my_struct { 

2  //...  

3  AW_SEMB_DECL(semb_test);      //  

4  //...  

5 }; 

AW_SEMB_DECL_STATIC() semb_test
10.29  

10.29   

1 AW_SEMB_DECL_STATIC (semb_test); 

2   

AW_SEMB_INIT()  

AW_SEMB_INIT(sem, initial_state, options) 

sem AW_SEMB_DECL()  AW_SEMB_DECL_STATIC()
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initial_state 1 AW_SEM_FULL
0 AW_SEM_EMPTY options

AW_SEM_Q_PRIORITY AW_SEM_Q_FIFO
10.30  

10.30   

1 AW_SEMB_INIT (semb_test, AW_SEM_EMPTY, AW_SEM_Q_PRIORITY); 

AW_SEMB_INIT()
ID aw_semb_id_t ID  

aw_semb_id_t  semb_id = AW_SEMB_INIT(semb_test, AW_SEM_EMPTY, AW_SEM_Q_PRIORITY) ; 

aw_semb_id_t ID
ID NULL

ID ID  

initial_state

initial_state  

3   

 

AW_SEMB_TAKE(sem, timeout) 

sem AW_SEMB_DECL()  AW_SEMB_DECL_STATIC()
timeout aw_err_t

 

AW_SEMB_TAKE()
AW_OK

timeout  

1 timeout AW_SEM_WAIT_FOREVER
10.31  

10.31   

1 AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER);  

2 timeout AW_SEM_NO_WAIT
AW_SEMB_TAKE() -AW_EAGAIN

10.32  

10.32   

1 AW_SEMB_TAKE(semb_test, AW_SEM_NO_WAIT);  

3 timeout
timeout
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AW_SEMB_TAKE() AW_OK timeout
-AW_ETIME 10.33  

10.33  500ms  

1 AW_SEMB_TAKE(semb_test, aw_ms_to_ticks(500));  

4   

 

AW_SEMB_GIVE(sem) 

sem AW_SEMB_DECL()  AW_SEMB_DECL_STATIC()
aw_err_t

0 1
1 2

0 10.34  

10.34   

1 AW_SEMB_GIVE (semb_test); 

5   

 

AW_SEMB_TERMINATE(sem) 

sem AW_SEMB_DECL()  AW_SEMB_DECL_STATIC()

, -AW_ENXIO
10.35  

10.35   

1 AW_SEMB_TERMINATE(semb_test); 

LED0
500ms 500ms

LED 10.36  

10.36   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_sem.h" 

6 #include "aw_input.h" 

7 

8 AW_TASK_DECL_STATIC(task_led0,  512);             // task_led0  

9 AW_SEMB_DECL_STATIC(semb_test);    //  

10 

11 static void __task_led0_entry (void *p_arg)              // task_led0  

12 { 
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13     aw_err_t  err; 

14     while(1) { 

15         err = AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER); 

16         if (err == AW_OK) { 

17             aw_led_on(0); 

18             aw_mdelay(500); 

19             aw_led_off(0); 

20             aw_mdelay(500); 

21         } 

22     } 

23 } 

24 

25 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

26 { 

27     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {   //  

28         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data; 

29         if (p_data->key_state != 0) {                   //  

30            AW_SEMB_GIVE(semb_test); 

31         } 

32     } 

33 } 

34 

35 int aw_main() 

36 { 

37      static aw_input_handler_t  key_handler; 

38 

39      //  

40      AW_SEMB_INIT(semb_test, AW_SEM_EMPTY, AW_SEM_Q_PRIORITY);  

41      AW_TASK_INIT( 

42         task_led0,                        //  

43         "task_led0",                      //  

44         5,                                  //  

45         512,                                //  

46         __task_led0_entry,                 //  

47         NULL);                              //  

48     AW_TASK_STARTUP(task_led0);          // task_led0 

49     aw_input_handler_register(&key_handler, __key_process, NULL); 

50     while(1) { 

51         aw_mdelay(1000); 

52     } 

53 } 

task_led0
LED

500ms 500ms LED 1s
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1s 1s LED  

LED
LED task_led0

LED LED
1s 2  

LED
LED task_led0
LED LED

LED LED
1s 3  

1 2
0

LED
LED

0 1 0 1 2 3  

10.25
10.37  

10.37   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6 

7 AW_TASK_DECL_STATIC(task0, 512);             // task0  

8 AW_TASK_DECL_STATIC(task1, 512);             // task1  

9 AW_SEMB_DECL_STATIC(semb_test);   //  

10 

11 static void __task0_entry (void *p_arg)            // task0  

12 { 

13     int i; 

14     for (i = 0; i < 5; i++) { 

15         //  

16         AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER); 

17         aw_kprintf("Task0: 0123456789\r\n"); 

18         AW_SEMB_GIVE(semb_test);   //  

19         aw_mdelay(1); 

20     } 

21     while(1) { 

22         aw_mdelay(1000); 

23     } 
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24 } 

25 

26 static void __task1_entry (void *p_arg)           // task1  

27 { 

28     int i; 

29     for (i = 0; i < 5; i++) { 

30         //  

31         AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER); 

32         aw_kprintf("Task1: ABCDEFGHIJKLMNOPQRSTUVWXYZ\r\n"); 

33         AW_SEMB_GIVE(semb_test);    //  

34         aw_mdelay(1); 

35     } 

36     while(1) { 

37         aw_mdelay(1000); 

38     } 

39 } 

40 

41 int aw_main() 

42 { 

43      //  

44      AW_SEMB_INIT(semb_test, AW_SEM_FULL, AW_SEM_Q_PRIORITY);  

45      AW_TASK_INIT( 

46         task0,                               //  

47         "task0",                             //  

48         5,                                  //  

49         512,                                //  

50         __task0_entry,                       //  

51         NULL);                              //  

52      AW_TASK_INIT( 

53         task1,                               //  

54         "task1",                             //  

55         6,                                  //  

56         512,                                //  

57         __task1_entry,                       //  

58         NULL);                              //  

59     AW_TASK_STARTUP(task0);            // task0 

60     AW_TASK_STARTUP(task1);              // task1 

61     while(1) { 

62         aw_mdelay(1000); 

63     } 

64 } 

AW_SEM_FULL  
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10.26 task0
10.38  

10.38   

1 static void __printf_test_data (int data) 

2 { 

3     AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER); 

4     aw_kprintf("The test data is %d\r\n", data); 

5     AW_SEMB_GIVE(semb_test); 

6 } 

7 

8 static void __task0_entry (void *p_arg)                // task0  

9 { 

10     int i; 

11     for (i = 0; i < 5; i++) { 

12         //  

13         AW_SEMB_TAKE(semb_test, AW_SEM_WAIT_FOREVER);  

14         aw_kprintf("Task0: 0123456789\r\n"); 

15         __printf_test_data(123456); 

16         AW_SEMB_GIVE(semb_test) ;    //  

17         aw_mdelay(1); 

18     } 

19     while(1) { 

20         aw_mdelay(1000); 

21     } 

22 } 

 

Task0: 0123456789 

task0
AW_SEMB_TAKE() aw_kprintf()

__printf_test_data()
AW_SEMB_TAKE()

task0 task0
task1  

10.2.3  

1
2 0

 

AWorks
1 1

 

32 4294967295
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AWorks 10.6  

10.6  aw_sem.h  

   

AW_SEMC_DECL(sem)  

AW_SEMC_DECL_STATIC(sem)  

AW_SEMC_INIT(sem, initial_count, options)  

AW_SEMC_TAKE(sem, timeout)  

AW_SEMC_GIVE(sem)  

AW_SEMC_TERMINATE(sem)  

1   

AW_SEMC_DECL() AW_SEMC_DECL_STATIC()
 

AW_SEMC_DECL(sem) 

AW_SEMC_DECL_STATIC(sem) 

sem
AW_SEMC_DECL_STATIC() , static , 

, 
 

AW_SEMC_DECL() semc_test
10.39  

10.39   

1 AW_SEMC_DECL (semc_test); 

AW_SEMC_DECL()
10.40  

10.40   

1 struct my_struct { 

2  //...  

3  AW_SEMC_DECL(semc_test);        //  

4  //...  

5 }; 

AW_SEMC_DECL_STATIC() semc_test
10.41  

10.41   

1 AW_SEMC_DECL_STATIC (semc_test); 
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2   

AW_SEMC_INIT()  

AW_SEMC_INIT(sem, initial_count, options) 

sem AW_SEMC_DECL()  AW_SEMC_DECL_STATIC()
initial_count

0 options
AW_SEM_Q_PRIORITY

AW_SEM_Q_FIFO
10.42  

10.42   

1 AW_SEMC_INIT (semc_test, 0, AW_SEM_Q_PRIORITY); 

AW_SEMC_INIT()
ID aw_semc_id_t ID  

aw_semc_id_t  semc_id = AW_SEMC_INIT(semc_test, 0, AW_SEM_Q_PRIORITY) ; 

aw_semc_id_t ID
ID NULL

ID ID  

3   

 

AW_SEMC_TAKE(sem, timeout) 

sem AW_SEMC_DECL()  AW_SEMC_DECL_STATIC()
timeout aw_err_t

 

0
1 AW_SEMC_TAKE() AW_OK  

0
timeout  

1 timeout AW_SEM_WAIT_FOREVER
0 10.43  

10.43   

1 AW_SEMC_TAKE(semc_test, AW_SEMC_WAIT_FOREVER); 

2 timeout AW_SEM_NO_WAIT
AW_SEMC_TAKE() -AW_EAGAIN

10.44  

10.44   

1 AW_SEMC_TAKE(semc_test, AW_SEM_NO_WAIT);  

3 timeout
timeout
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AW_SEMC_TAKE() AW_OK timeout
-AW_ETIME 10.45  

10.45  500ms  

1 AW_SEMC_TAKE(semc_test, aw_ms_to_ticks(500)); 

4   

 

AW_SEMC_GIVE(sem) 

sem AW_SEMC_DECL()  AW_SEMC_DECL_STATIC()
aw_err_t

1 10.46  

10.46   

2 AW_SEMC_GIVE (semc_test); 

5   

 

AW_SEMC_TERMINATE(sem) 

sem AW_SEMC_DECL()  AW_SEMC_DECL_STATIC()

, -AW_ENXIO 10.47  

10.47   

1 AW_SEMC_TERMINATE(semc_test); 

10.36 0 1
1s 3

10.48  

10.48   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_sem.h" 

6 #include "aw_input.h" 

7 

8 AW_TASK_DECL_STATIC(task_led0,  512);  // task_led0  

9 AW_SEMC_DECL_STATIC(semc_test);    //  

10 

11 static void __task_led0_entry (void *p_arg)   // task_led0  

12 { 

13     aw_err_t  err; 

14     while(1) { 

15         err = AW_SEMC_TAKE(semc_test, AW_SEM_WAIT_FOREVER); 
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16         if (err == AW_OK) { 

17             aw_led_on(0); 

18             aw_mdelay(500); 

19             aw_led_off(0); 

20             aw_mdelay(500); 

21         } 

22     } 

23 } 

24 

25 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

26 { 

27     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {  //  

28         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data; 

29         if (p_data->key_state != 0) {                  //  

30            AW_SEMC_GIVE(semb_test); 

31         } 

32     } 

33 } 

34 

35 int aw_main() 

36 { 

37      static aw_input_handler_t  key_handler; 

38 

39      //  

40      AW_SEMC_INIT(semc_test, AW_SEM_EMPTY, AW_SEM_Q_PRIORITY);  

41      AW_TASK_INIT( 

42         task_led0,                        //  

43         "task_led0",                      //  

44         5,                                  //  

45         512,                                //  

46         __task_led0_entry,                 //  

47         NULL);                              //  

48     AW_TASK_STARTUP(task_led0);          // task_led0 

49     aw_input_handler_register(&key_handler, __key_process, NULL); 

50     while(1) { 

51         aw_mdelay(1000); 

52     } 

53 } 

10.36 SEMB SEMC
task_led0

LED 500ms 500ms  

1s LED
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10.3  

 

AWorks

4 32
4

10.4  

 

10.4   

FIFO
4 4

 

AWorks 10.7  

10.7  aw_mailbox.h  

  

AW_MAILBOX_DECL(mailbox, mail_num)  

AW_MAILBOX_DECL_STATIC(mailbox, mail_num)  

AW_MAILBOX_INIT(mailbox, mail_num, options)  

AW_MAILBOX_RECV(mailbox, p_data, timeout)  

AW_MAILBOX_SEND(mailbox, data, timeout, priority)  

AW_MAILBOX_TERMINATE(mailbox)  

1   

AW_MAILBOX_DECL() AW_MAILBOX_DECL_STATIC()
 

AW_MAILBOX_DECL(mailbox, mail_num) 

AW_MAILBOX_DECL_STATIC(mailbox, mail_num) 

mailbox mail_num
4 mail_num 4  

AW_MAILBOX_DECL_STATIC() , 
static ,  
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AW_MAILBOX_DECL() mailbox_test
10 10.49  

10.49   

1 AW_MAILBOX_DECL (mailbox_test, 10); 

AW_MAILBOX_DECL()
10.50  

10.50   

1 struct my_struct { 

2      //...  

3  AW_MAILBOX_DECL(mailbox_test, 10);    //  

4 }; 

AW_MAILBOX_DECL_STATIC() mailbox_test
10.51  

10.51   

1 AW_MAILBOX_DECL_STATIC (mailbox_test, 10); 

2   

AW_MAILBOX_INIT()  

AW_MAILBOX_INIT(mailbox, mail_num, options) 

mailbox AW_MAILBOX_DECL()  AW_MAILBOX_DECL_STATIC()
mail_num mail_num

options
10.8  

10.8  aw_mailbox.h  

  

AW_MAILBOX_Q_FIFO FIFO  

AW_MAILBOX_Q_PRIORITY  

AW_SEM_Q_PRIORITY AW_SEM_Q_FIFO  

10.52  

10.52   

1 AW_MAILBOX_INIT (mailbox_test, 10, AW_MAILBOX_Q_PRIORITY); 

AW_MAILBOX_INIT()
ID aw_mailbox_id_t ID  

1 aw_mailbox_id_t  mailbox_id = AW_MAILBOX_INIT(mailbox_test,10,AW_MAILBOX_Q_PRIORITY); 
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aw_mailbox_id_t ID
ID NULL

ID ID  

3   

 

AW_MAILBOX_RECV(mailbox, p_data, timeout) 

mailbox AW_MAILBOX_DECL()  AW_MAILBOX_DECL_STATIC()
p_data p_data

4 32 4
32 timeout aw_err_t

 

1 AW_MAILBOX_RECV() AW_OK  

timeout  

1 timeout AW_MAILBOX_WAIT_FOREVER
10.53  

10.53   

1 uint32_t  data;  

2 AW_MAILBOX_RECV(mailbox_test, &data, AW_MAILBOX_WAIT_FOREVER); 

2 timeout AW_MAILBOX_NO_WAIT
AW_MAILBOX_RECV() -AW_EAGAIN

10.54  

10.54   

1 uint32_t  data;  

2 AW_MAILBOX_RECV(mailbox_test, &data, AW_MAILBOX_NO_WAIT); 

3 timeout
timeout AW_MAILBOX_RECV()

AW_OK timeout -AW_ETIME
10.55  

10.55  500ms  

1 uint32_t  data; 

2 AW_MAILBOX_RECV(mailbox_test, &data, aw_ms_to_ticks(500)); 

4   

 

AW_MAILBOX_SEND(mailbox, data, timeout, priority) 

mailbox AW_MAILBOX_DECL()  AW_MAILBOX_DECL_STATIC()
data 32 timeout priority

aw_err_t  
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1
AW_MAILBOX_SEND() AW_OK  

timeout  

1 timeout AW_MAILBOX_WAIT_FOREVER

10.56  

10.56   

1 uint32_t  data = 5;  

2 AW_MAILBOX_SEND( 

3   mailbox_test,  

4   data,  

5   AW_MAILBOX_WAIT_FOREVER, 

6   AW_MAILBOX_PRI_NORMAL); 

priority AW_MAILBOX_PRI_NORMAL
AW_MAILBOX_PRI_URGENT

 

2 timeout AW_MAILBOX_NO_WAIT
AW_MAILBOX_SEND() -AW_EAGAIN

10.57  

10.57   

1 uint32_t  data = 5; 

2 AW_MAILBOX_SEND( 

3   mailbox_test, 

4  data, 

5  AW_MAILBOX_NO_WAIT, 

6  AW_MAILBOX_PRI_NORMAL); 

3 timeout
timeout AW_MAILBOX_SEND()

AW_OK timeout -AW_ETIME
10.58  

10.58  500ms  

1 uint32_t  data = 5; 

2 AW_MAILBOX_SEND( 

3   mailbox_test, 

4  data, 

5  aw_ms_to_ticks(500), 

6  AW_MAILBOX_PRI_NORMAL); 
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timeout AW_MAILBOX_NO_WAIT

 

5   

 

AW_MAILBOX_TERMINATE(mailbox) 

mailbox AW_MAILBOX_DECL()  AW_MAILBOX_DECL_STATIC()

, -AW_ENXIO 10.59  

10.59   

1 AW_MAILBOX_TERMINATE(mailbox_test); 

LED

LED
 

LED  

� KEY_0 LED0 LED1 00  

� KEY_1 LED0 LED1 01  

� KEY_2 LED0 LED1 02  

� KEY_3 LED0 LED1 03  

int 32 32
10.60  

10.60   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_mailbox.h" 

6 #include "aw_input.h" 

7  

8 AW_TASK_DECL_STATIC(task_led,   512);             //  

9 AW_MAILBOX_DECL_STATIC(mailbox_test, 10);        //  

10  

11 static void __task_led_entry (void *p_arg)            // task_led  

12 { 

13     int   key_code; 
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14     aw_err_t  err; 

15     while(1) { 

16         err = AW_MAILBOX_RECV(mailbox_test, &key_code, AW_MAILBOX_WAIT_FOREVER); 

17         if (err == AW_OK) { 

18             switch (key_code) { 

19                 case KEY_0: aw_led_off(0); aw_led_off(1); break; 

20                 case KEY_1: aw_led_off(0); aw_led_on(1); break; 

21                 case KEY_2: aw_led_on(0); aw_led_off(1); break; 

22                 case KEY_3: aw_led_on(0); aw_led_on(1); break; 

23                 default :break; 

24             } 

25         } 

26     } 

27 } 

28  

29 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

30 { 

31     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {   //  

32          aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data; 

33   if (p_data->key_state != 0) {                   //  

34            AW_MAILBOX_SEND( 

35                        mailbox_test, 

36                        p_data->key_code, 

37             AW_MAILBOX_NO_WAIT, 

38             AW_MAILBOX_PRI_NORMAL); 

39   } 

40     } 

41 } 

42  

43 int aw_main() 

44 { 

45      static aw_input_handler_t  key_handler; 

46       

47      AW_MAILBOX_INIT(mailbox_test, 10, AW_MAILBOX_Q_PRIORITY); 

48      AW_TASK_INIT( 

49         task_led,                         //  

50         "task_led",                       //  

51         5,                                  //  

52         512,                                //  

53         __task_led_entry,                  //  

54         NULL);                              //  

55      AW_TASK_STARTUP(task_led);           // task_led0 

56      aw_input_handler_register(&key_handler, __key_process, NULL); 

57      while(1) { 
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58         aw_mdelay(1000); 

59     } 

60 } 

key_state 0 task_led
LED  

LED

PC
 

4

4

10.61  

10.61  4  

1 #include "aworks.h" 

2 #include "aw_mailbox.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_vdebug.h" 

6  

7 AW_TASK_DECL_STATIC(task0, 512); 

8 AW_TASK_DECL_STATIC(task1, 512); 

9  

10 AW_MAILBOX_DECL_STATIC(mailbox_test, 10);       // 10  

11  

12 aw_local char __g_str1[] = "The count is an odd number!"; 

13 aw_local char __g_str2[] = "The count is an even number!"; 

14  

15 //  

16 aw_local void __task0_entry (void *p_arg) 

17 { 

18     uint32_t  count = 0; 

19     aw_err_t  ret   = AW_OK; 

20     while (1) { 

21         count++; 

22         if (count & 0x01) { 

23             ret = AW_MAILBOX_SEND( 
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24                           mailbox_test, 

25                           (uint32_t)__g_str1, 

26                           AW_MAILBOX_WAIT_FOREVER, 

27                           AW_MAILBOX_PRI_NORMAL); 

28         } else { 

29             ret = AW_MAILBOX_SEND( 

30                           mailbox_test, 

31                           (uint32_t)__g_str2, 

32                           AW_MAILBOX_WAIT_FOREVER, 

33                            AW_MAILBOX_PRI_NORMAL); 

34            } 

35          if (AW_OK == ret) { 

36                 aw_kprintf("task0 send a mail.\n"); 

37          } 

38          aw_mdelay(1000);  

39     } 

40 } 

41  

42 //  

43 aw_local void __task1_entry (void *p_arg) 

44 { 

45     unsigned char *p_str; 

46     while (1) { 

47         if (AW_MAILBOX_RECV(mailbox_test,  

48                                &p_str,  

49                                AW_MAILBOX_WAIT_FOREVER) == AW_OK) { 

50  

51             aw_kprintf("task1 recv a mail,the content is : %s\n", p_str); 

52         } 

53         aw_mdelay(10); 

54     } 

55 } 

56  

57 int aw_main (void) 

58 { 

59     //  

60     AW_MAILBOX_INIT(mailbox_test, 10, AW_MAILBOX_Q_PRIORITY); 

61      

62     // task0 

63     AW_TASK_INIT( 

64               task0,                    //  

65              "task0",                  //  

66               1,                    //  

67               512,                        //  
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68               __task0_entry,            //  

69                 NULL);                    //  

70    // task0 

71    AW_TASK_STARTUP(task0); 

72  

73     // task1 

74     AW_TASK_INIT( 

75              task1,                    //  

76             "task1",                  //  

77              2,                          //  

78               512,                        //  

79               __task1_entry,            //  

80               NULL);                      //  

81     // task1 

82     AW_TASK_STARTUP(task1); 

83     return 0; 

84 } 

task0 task1 task0 1s count 1
count __g_str1 count __g_str2

__g_str1 __g_str2 The count is an odd 
number! The count is an even number! 4

4 tsak1
task1

aw_kprintf()  

 

 

10.60 LED
LED

8
10.62  

10.62   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_mailbox.h" 

6 #include "aw_input.h" 
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7 #include "aw_mem.h" 

8  

9 AW_TASK_DECL_STATIC(task_led,     512);             //  

10 AW_MAILBOX_DECL_STATIC(mailbox_test,  10);          //  

11  

12 //  

13 typedef struct { 

14     int  key_code; 

15     int  key_state; 

16 } __mail_key_info_t; 

17  

18 static void __task_led_entry (void *p_arg)       //  

19 { 

20     aw_err_t     err; 

21     __mail_key_info_t  *p_info; 

22      

23     while(1) { 

24         err = AW_MAILBOX_RECV(mailbox_test, &p_info, AW_MAILBOX_WAIT_FOREVER); 

25         if (err == AW_OK) { 

26             if (p_info->key_state != 0) { 

27                 switch (p_info->key_code) { 

28                     case KEY_0: aw_led_off(0); aw_led_off(1); break; 

29                     case KEY_1: aw_led_off(0); aw_led_on(1); break; 

30                     case KEY_2: aw_led_on(0); aw_led_off(1); break; 

31                     case KEY_3: aw_led_on(0); aw_led_on(1); break; 

32                     default :break; 

33                 } 

34             } else { 

35                 aw_led_off(0); 

36                   aw_led_off(1); 

37             } 

38             aw_mem_free(p_info);      //  

39         } 

40     } 

41 } 

42  

43 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

44 { 

45     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {     //  

46         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data; 

47         __mail_key_info_t *p_info = (__mail_key_info_t *)aw_mem_alloc(sizeof(__mail_key_info_t)); 

48         if (p_info != NULL) { 

49             p_info->key_code  = p_data->key_code; 

50             p_info->key_state = p_data->key_state;  
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51             AW_MAILBOX_SEND( 

52                            mailbox_test, 

53                           (uint32_t)p_info, 

54                           AW_MAILBOX_NO_WAIT, 

55                           AW_MAILBOX_PRI_NORMAL); 

56         } 

57     } 

58 } 

59  

60 int aw_main() 

61 { 

62      static aw_input_handler_t  key_handler; 

63       

64      AW_MAILBOX_INIT(mailbox_test, 10, AW_MAILBOX_Q_PRIORITY); 

65      AW_TASK_INIT( 

66         task_led,                         //  

67         "task_led",                       //  

68         5,                                  //  

69         512,                                //  

70         __task_led_entry,                  //  

71         NULL);                              //  

72      AW_TASK_STARTUP(task_led);           // task_led0 

73      aw_input_handler_register(&key_handler, __key_process, NULL); 

74      while(1) { 

75         aw_mdelay(1000); 

76     } 

77 } 

aw_mem_alloc() aw_mem_free()
aw_mem_alloc() aw_mem_free() C malloc() free()

aw_mem.h  

aw_mem_alloc()  

void *aw_mem_alloc(size_t size); 

size void*
NULL  

aw_mem_free()  

void aw_mem_free(void *ptr); 

aw_mem_alloc() ptr
aw_mem_alloc()  

AWorks  

10.4  

4 4
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AWorks
4  

AWorks 10.9  

10.9  aw_msgq.h  

  

AW_MSGQ_DECL(msgq, msg_num, msg_size)  

AW_MSGQ_DECL_STATIC(msgq, msg_num, msg_size)  

AW_MSGQ_INIT(msgq, msg_num, msg_size, options)  

AW_MSGQ_RECEIVE(msgq, p_buf, nbytes, timeout)  

AW_MSGQ_SEND(msgq, p_buf, nbytes, timeout, priority)  

AW_MSGQ_TERMINATE(msgq)  

1   

AW_MSGQ_DECL() AW_MSGQ_DECL_STATIC()
 

AW_MSGQ_DECL(msgq, msg_num, msg_size) 

AW_MSGQ_DECL_STATIC(msgq, msg_num, msg_size) 

msgq msg_num msg_size
msg_num msg_size

msg_num msg_size  

AW_MSGQ_DECL_STATIC() , 
static , , 

 

AW_MSGQ_DECL() msgq_test
10 int 4 32

10.63  

10.63   

1 AW_MSGQ_DECL (msgq_test, 10, 4); 

int sizeof
10.64  

10.64   

1 AW_MSGQ_DECL (msgq_test, 10, sizeof(int)); // 10 int  

AW_MSGQ_DECL()
10.65  
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10.65   

1 struct my_struct { 

2      //...  

3  AW_MSGQ_DECL(msgq_test, 10, sizeof(int));  //  

4 }; 

AW_MSGQ_DECL_STATIC() msgq_test
10.66  

10.66   

1 AW_MSGQ_DECL_STATIC (msgq_test, 10, sizeof(int)); 

2   

AW_MSGQ_INIT()  

AW_MSGQ_INIT(msgq, msg_num, msg_size, options) 

msgq AW_MSGQ_DECL()  AW_MSGQ_DECL_STATIC()
msg_num

msg_num msg_size
msg_size options

10.10  

10.10  aw_msgq.h  

  

AW_MSGQ_Q_FIFO FIFO  

AW_MSGQ_Q_PRIORITY  

AW_SEM_Q_PRIORITY AW_SEM_Q_FIFO  

10.67  

10.67   

1 AW_MSGQ_INIT (msgq_test, 10, sizeof(int), AW_MSGQ_Q_PRIORITY); 

AW_MSGQ_INIT()
ID aw_msgq_id_t ID  

1 aw_msgq_id_t  msgq_id = AW_ MSGQ_INIT (msgq_test, 10, 4, AW_MSGQ_Q_PRIORITY); 

aw_msgq_id_t ID
ID NULL

ID ID  

3   

 

AW_MSGQ_RECEIVE(msgq, p_buf, nbytes, timeout) 

msgq AW_MSGQ_DECL()  AW_MSGQ_DECL_STATIC()
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p_buf p_buf
nbytes

nbytes
msgq_test 4 nbytes 4 p_buf 4

timeout aw_err_t
 

1 AW_MSGQ_RECEIVE() AW_OK  

timeout  

1 timeout AW_MSGQ_WAIT_FOREVER
10.68  

10.68   

1 int  data;  

2 AW_MSGQ_RECEIVE(msgq_test, &data, sizeof(int), AW_MSGQ_WAIT_FOREVER); 

2 timeout AW_MSGQ_NO_WAIT
AW_MSGQ_RECEIVE() -AW_EAGAIN

10.69  

10.69   

1 int  data;  

2 AW_MSGQ_RECEIVE(msgq_test, &data, sizeof(int), AW_MSGQ_NO_WAIT); 

3 timeout
timeout AW_MSGQ_RECEIVE()

AW_OK timeout -AW_ETIME
10.70  

10.70  500ms  

1 int  data;  

2 AW_MSGQ_RECEIVE(msgq_test, &data, sizeof(int), aw_ms_to_ticks(500)); 

4   

 

AW_MSGQ_SEND(msgq, p_buf, nbytes, timeout, priority) 

msgq AW_MSGQ_DECL()  AW_MSGQ_DECL_STATIC()
p_buf nbytes

nbytes
msgq_test 4 nbytes 4 p_buf

4 timeout priority
aw_err_t  

1 AW_MSGQ_SEND() AW_OK  
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timeout  

1 timeout AW_MSGQ_WAIT_FOREVER

10.71  

10.71   

1 int  data = 5;  

2 AW_MSGQ_SEND( 

3   msgq_test,  

4   &data,  

5   sizeof(int),  

6   AW_MSGQ_WAIT_FOREVER, 

7   AW_MSGQ_PRI_NORMAL); 

priority
AW_MSGQ_PRI_NORMAL AW_MSGQ_PRI_URGENT

 

2 timeout AW_MSGQ_NO_WAIT
AW_MSGQ_SEND() -AW_EAGAIN

10.72  

10.72   

1 int  data = 5;  

2 AW_MSGQ_SEND( 

3   msgq_test, 

4  &data, 

5  sizeof(int), 

6  AW_MSGQ_NO_WAIT, 

7  AW_MSGQ_PRI_NORMAL); 

3 timeout
timeout AW_MSGQ_SEND()

AW_OK timeout -AW_ETIME
10.73  

10.73  500ms  

1 int  data = 5;  

2 AW_MSGQ_SEND( 

3   msgq_test, 

4  &data, 

5  sizeof(int), 

6  aw_ms_to_ticks(500), 

7  AW_MSGQ_PRI_NORMAL); 
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timeout AW_MSGQ_NO_WAIT

 

5   

 

AW_MSGQ_TERMINATE(msgq) 

msgq AW_MSGQ_DECL()  AW_MSGQ_DECL_STATIC()

, -AW_ENXIO 10.74  

10.74   

1 AW_MSGQ_TERMINATE(msgq_test); 

10.62
8

10.75  

10.75   

1 #include "aworks.h" 

2 #include "aw_led.h" 

3 #include "aw_delay.h" 

4 #include "aw_task.h" 

5 #include "aw_msgq.h" 

6 #include "aw_input.h" 

7  

8 //  

9 typedef struct { 

10     int  key_code; 

11     int  key_state; 

12 } __mail_key_info_t; 

13  

14 AW_TASK_DECL_STATIC(task_led,   512);                //  

15 AW_MSGQ_DECL_STATIC(msgq_test, 10, sizeof(__mail_key_info_t));  //  

16  

17 static void __task_led_entry (void *p_arg)               // task_led  

18 { 

19     aw_err_t          err; 

20  __mail_key_info_t info; 

21     while(1) { 

22         err =AW_MSGQ_RECEIVE( 

23                         msgq_test, 
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24                         &info, 

25                         sizeof(__mail_key_info_t), 

26                         AW_MSGQ_WAIT_FOREVER); 

27         if (err == AW_OK) { 

28             if (info.key_state != 0) { 

29                 switch (info.key_code) { 

30                     case KEY_0: aw_led_off(0); aw_led_off(1); break; 

31                     case KEY_1: aw_led_off(0); aw_led_on(1); break; 

32                     case KEY_2: aw_led_on(0); aw_led_off(1); break; 

33                     case KEY_3: aw_led_on(0); aw_led_on(1); break; 

34                     default :break; 

35                 } 

36             } else { 

37                 aw_led_off(0); 

38                   aw_led_off(1); 

39             } 

40         } 

41     } 

42 } 

43 

44 static void __key_process (aw_input_event_t *p_input_data, void *p_usr_data) 

45 { 

46     if (p_input_data->ev_type == AW_INPUT_EV_KEY) {     //  

47         aw_input_key_data_t *p_data = (aw_input_key_data_t *)p_input_data; 

48         __mail_key_info_t info; 

49          

50         info.key_code =  p_data->key_code; 

51         info.key_state  =  p_data->key_state; 

52         AW_MSGQ_SEND( 

53                     msgq_test, 

54                     &info, 

55                     sizeof(__mail_key_info_t), 

56                     AW_MSGQ_NO_WAIT, 

57                     AW_MSGQ_PRI_NORMAL); 

58     } 

59 } 

60  

61 int aw_main() 

62 { 

63      static aw_input_handler_t  key_handler; 

64       

65      AW_MSGQ_INIT(msgq_test, 10, sizeof(__mail_key_info_t), AW_MSGQ_Q_PRIORITY); 

66      AW_TASK_INIT( 

67         task_led,                         //  
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68         "task_led",                       //  

69         5,                                  //  

70         512,                                //  

71         __task_led_entry,                  //  

72         NULL);                              //  

73      AW_TASK_STARTUP(task_led);           // task_led0 

74      aw_input_handler_register(&key_handler, __key_process, NULL); 

75      while(1) { 

76         aw_mdelay(1000); 

77     } 

78 } 

10.62

 

 

 

10.5  

CPU CPU
CPU

CPU  

CPU

CPU
CPU

CPU
 

AWorks
CPU

 

CPU  
CPU
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AWorks 10.11  

10.11  aw_spinlock.h  

  

void aw_spinlock_isr_init(aw_spinlock_isr_t *p_lock, int flags);  

void aw_spinlock_isr_take(aw_spinlock_isr_t *p_lock);  

void aw_spinlock_isr_give(aw_spinlock_isr_t *p_lock);  

AWorks isr

CPU

CPU
 

AWorks
 

1   

aw_spinlock_isr_t
aw_spinlock.h  

aw_spinlock_isr_t  lock;         //  

p_lock  

2   

 

void aw_spinlock_isr_init(aw_spinlock_isr_t *p_lock, int flags); 

p_lock flags
0 10.76  

10.76   

1 aw_spinlock_isr_init(&lock,  0); 

3   

 

void aw_spinlock_isr_take(aw_spinlock_isr_t *p_lock); 

p_lock
CPU

10.77  

10.77   

1 aw_spinlock_isr_take(&lock); 
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4   

 

void aw_spinlock_isr_give(aw_spinlock_isr_t *p_lock); 

p_lock

10.78  

10.78   

1 aw_spinlock_isr_give(&lock); 

10.25

 

task1 task2 task1 50ms 1
task2 10 0 LED  

10.79  

10.79   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_task.h" 

4 #include "aw_vdebug.h" 

5 #include "aw_spinlock.h" 

6  

7 AW_TASK_DECL_STATIC(task0, 512);             // task0  

8 AW_TASK_DECL_STATIC(task1, 512);             // task1  

9  

10 static  aw_spinlock_isr_t  __g_lock;            //  

11 static   unsigned int      __g_test_data = 0;   //  

12  

13 static void __task0_entry (void *p_arg)      //  

14 {          

15     while(1) { 

16         aw_spinlock_isr_take(&__g_lock); 

17         __g_test_data++; 

18         aw_spinlock_isr_give(&__g_lock); 

19         aw_mdelay(50); 

20     } 

21 }  

22  
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23 static void __task1_entry (void *p_arg)      //  

24 { 

25     while(1) { 

26         aw_spinlock_isr_take(&__g_lock); 

27         if (__g_test_data >= 10) { 

28             __g_test_data = 0; 

29             aw_led_toggle(0); 

30         } 

31         aw_spinlock_isr_give(&__g_lock); 

32         aw_mdelay(100); 

33     } 

34 } 

35  

36 int aw_main() 

37 { 

38      aw_spinlock_isr_init(&__g_lock,  0);       //  

39      AW_TASK_INIT( 

40         task0,                               //  

41         "task0",                             //  

42         5,                                  //  

43         512,                                //  

44         __task0_entry,                     //  

45         NULL);                              //  

46      AW_TASK_INIT( 

47         task1,                               //  

48         "task1",                             //  

49         6,                                  //  

50         512,                                //  

51         __task1_entry,                    //  

52         NULL);                              //  

53     AW_TASK_STARTUP(task0);            // task0 

54     AW_TASK_STARTUP(task1);              // task1 

55     while(1) { 

56         aw_mdelay(1000); 

57     } 

58 } 



AWorks C  

294 

11  

 

✍

11.1  

Windows

11.1  

 

11.1   

AWorks / \
 + 

11.1 test1.txt /test1.txt
/ test5.txt

/usr/base/test5.txt  

AWorks / UNIX/Linux Windows
Windows \  

11.2  

11.1

NAND FLASH Nor FLASH SD Card
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NAND FLASH SD Card U
11.1

 

SD
2G 4 SD_S0 1G SD_S1 512M SD_S2 256M

SD_S3 256M 4 4  

FAT16/32 UFFS YAFFS2
FAT16/32 U SD UFFS YAFFS2 NAND 

FLASH

 

AWorks
 

AWorks 11.1  

11.1  fs/aw_mount.h  

  

int aw_make_fs (const char                  *dev_name, 

              const char                  *fs_name, 

              const struct aw_fs_format_arg  *fmt_arg); 

 

int aw_mount (const char  *mnt,  

     const char  *dev,  

     const char *fs,  

     unsigned    flags); 

 

 int aw_umount (const char *path, unsigned flags);  

1   

 

int aw_make_fs (const char                  *dev_name, 

              const char                  *fs_name, 

              const struct aw_fs_format_arg  *fmt_arg); 

dev_name fs_name fmt_arg
AW_OK

 

SD
/dev/sdx x SD SDIO 0 1 2
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SD TF SD SD
11.2(a) TF Micro SD

SD TF
11.2(b) SD

LOCK SD
 

i.MX28x SDIO0 TF
TF SD

TF TF /dev/sd0
TF  

TF U i.MX28x USB
USB HOST1 USB USB HOST0 USB

USB USB HOST1 U U
/dev/ms0-ud0  

U
TF TF

U TF /dev/ms0-ud0  

fs_name vfat uffs yaffs
FAT vfat

FAT FAT12 FAT16 FAT32  

fmt_arg struct 
aw_fs_format_arg fs/aw_fs_type.h  

struct aw_fs_format_arg { 

    const char  *vol_name;   //  

    size_t       unit_size;  //  

    uint_t       flags;      //  

}; 

FAT  volume vol_name

awdisk  

FAT allocation unit
 unit_size FAT cluster

unit_size
512 2 1 2 4 8 unit_size 4096

512 8 unit_size 512 ~ 32768
0  

FAT FAT12 FAT16 FAT32
12 16 32 FAT12 12

212=4096
32K FAT12

32K*4096 = 128M FAT16

 

11.2  SD TF  
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2G FAT32 T
32G FAT Windows NTFS

FAT  

FAT flags 0 TF
11.1  

11.1   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5  

6 int aw_main() 

7 { 

8     aw_err_t err; 

9     const struct aw_fs_format_arg fmt = {        //  

10         "awdisk",         // "awdisk" 

11          4096,         // 4K 

12          0         // flags 0 

13     }; 

14     while (1) { 

15         err = aw_make_fs("/dev/sd0", "vfat", &fmt);  //  

16         if (err == -AW_ENODEV) { 

17             aw_kprintf("Can't find the device, try again!\r\n"); 

18             aw_mdelay(1000); 

19         } else if (err != AW_OK) { 

20             aw_kprintf("make fs failed! \r\n"); 

21             break; 

22         } else { 

23             aw_kprintf("make fs OK! \r\n"); 

24             break; 

25         } 

26     } 

27     while(1) { 

28         aw_mdelay(1000); 

29     } 

30 } 

TF TF /dev/sd0
aw_make_fs() -AM_ENODEV  

TF
-AM_ENODEV

TF 11.1 8G
TF 8  
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11.1 TF TF

fs/aw_blk_dev.h  

int aw_blk_dev_wait_install (const char *p_name, int timeout); 

U SD TF
/

512 1024 4096 p_name /dev/sd0
timeout  

AW_OK timeout
timeout AW_WAIT_FOREVER

AW_NO_WAIT -AW_EAGAIN

AW_OK -AW_ETIME  

11.1
11.2  

11.2   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5 #include "fs/aw_blk_dev.h" 

6  

7 int aw_main() 

8 { 

9     const struct aw_fs_format_arg fmt = {        //  

10         "awdisk",            // "awdisk" 

11          4096,           // 4K 

12          0           // flags 0 

13     }; 

14     aw_kprintf("Wait for the device insert...\r\n"); 

15     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);   //  

16     aw_kprintf("The device is Ready! Start make fs.\r\n"); 

17      

18     if  (aw_make_fs("/dev/sd0", "vfat", &fmt) != AW_OK) { 

19         aw_kprintf("make fs failed! \r\n"); 

20     } else { 

21         aw_kprintf("make fs OK! \r\n"); 

22     } 

23     while(1) { 

24         aw_mdelay(1000); 

25     } 
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26 } 

2   

TF
 

int aw_mount (const char *mnt, const char *dev, const char *fs, unsigned flags); 

mnt /test
test /test

dev TF /dev/sd0
fs FAT vfat flags

0
AW_OK TF

11.3  

11.3  TF  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5 #include "fs/aw_blk_dev.h" 

6  

7 int aw_main() 

8 { 

9     aw_kprintf("Wait for the device insert...\r\n"); 

10     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);  //  

11     aw_kprintf("The device is Ready! Start mount.\r\n"); 

12      

13     if  (aw_mount("/test", "/dev/sd0", "vfat", 0) != AW_OK) { 

14         aw_kprintf("mount failed!\r\n"); 

15     } else { 

16         aw_kprintf("mount OK! \r\n"); 

17     } 

18     while(1) { 

19         aw_mdelay(1000); 

20     } 

21 } 

 

test

TF  

3   
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int aw_umount (const char *path, unsigned flags); 

path /dev/sd0
mnt /test flags

0 AW_OK
11.4  

11.4   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5 #include "fs/aw_blk_dev.h" 

6  

7 int aw_main() 

8 { 

9     aw_kprintf("Wait for the device insert...\r\n"); 

10     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);   //  

11     aw_kprintf("The device is Ready! Start mount.\r\n"); 

12      

13     if  (aw_mount("/test", "/dev/sd0", "vfat", 0) != AW_OK) {  //  

14         aw_kprintf("mount failed!\r\n"); 

15     } else { 

16         aw_kprintf("mount OK! \r\n"); 

17     } 

18     aw_mdelay(10000);            // 10s 

19     if  (aw_umount("/test", 0) != AW_OK) {     //  

20         aw_kprintf("unmount failed!\r\n"); 

21     } else { 

22         aw_kprintf("unmount OK! \r\n"); 

23     } 

24     while(1) { 

25         aw_mdelay(1000); 

26     } 

27 } 

11.4
19 /test /dev/sd0  

11.3  

11.2  
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11.2   

   

int     aw_open (const char *path, int oflag, mode_t mode);  
io/aw_fcntl.h 

int     aw_create (const char *path, mode_t mode);  

int     aw_close (int filedes);  

io/aw_unistd.h 

ssize_t  aw_write (int filedes, const void *buf, size_t nbyte);  

ssize_t  aw_read (int filedes, void *buf, size_t nbyte);  

off_t   aw_lseek (int filedes, off_t offset, int whence);  

int     aw_ftruncate(int filedes, off_t length); filedes  

int     aw_truncate (const char *path, off_t length);  

int     aw_rename (const char *oldpath, const char *newpath);  

int     aw_fsync(int fildes);  

int     aw_unlink (const char *path);  

int     aw_fstat (int fildes, struct aw_stat *buf); filedes  
io/sys/aw_stat.h 

int     aw_stat (const char *path, struct aw_stat *buf);  

int     aw_utime(const char *path, struct aw_utimbuf *times);  io/aw_utime.h 

1   

 

int aw_open (const char *path, int oflag, mode_t mode); 

path test fs_test.txt
path /test/fs_test.txt 8.3 8

3 8.3  

oflag 11.3  

11.3  io/aw_fcntl.h  

  

O_RDONLY  

O_WRONLY  

O_RDWR /  

O_APPEND  

O_CREAT  

O_EXCL  O_CREAT  

O_TRUNC 0 

O_DIRECTORY path  

mode mode_t mode_t
32 mode POSIX

0
9 3 1 3 3

3 3 3
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1 11.4  

11.4   

    

          

 8 7 6 5 4 3 2 1 0 

mode 3 3 1 0 ~ 7
mode 0777 C

0
mode 0777  

-1 test fs_test.txt
11.5  

11.5   

1 int fd = aw_open("/test/fs_test.txt", O_RDWR | O_CREAT, 0777); 

2  

3 if (fd < 0) { 

4     aw_kprintf("Open file failed! \r\n"); 

5 } else { 

6     aw_kprintf("Open file OK! \r\n"); 

7 } 

2   

 

int aw_create (const char *path, mode_t mode); 

path path
mode  

aw_open(path, O_WRONLY | O_CREAT | O_TRUNC, mode); 

O_CREAT
O_TRUNC

0  

-1 test fs_test2.txt
11.6  

11.6   

1 int fd = aw_create("/test/fs_test2.txt", 0777); 

2 if (fd < 0) { 

3     aw_kprintf("Create file failed! \r\n"); 

4 } else { 

5     aw_kprintf("Create file OK! \r\n"); 

6 } 
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3   

 

int aw_close (int filedes); 

filedes
AW_OK

11.7  

11.7   

1 int fd = aw_open("/test/fs_test.txt", O_RDWR | O_CREAT, 0777);  //  

2 //......  

3 aw_close(fd);           //  

4   

 

ssize_t aw_write (int filedes, const void *buf, size_t nbyte); 

filedes buf nbytes

nbytes  

/
O_APPEND 0
10 10

10 10
 

11.8  

11.8   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3  #include "aw_vdebug.h" 

4  #include "fs/aw_mount.h" 

5  #include "fs/aw_blk_dev.h" 

6  #include "io/aw_fcntl.h" 

7  #include "io/aw_unistd.h" 

8 #include "string.h" 

9   

10 int aw_main() 

11 { 

12     int fd; 

13     char *wr_str = "just for test:0123456789"; 

14      

15     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);       //  
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16      

17     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {      //  

18         fd =  aw_open("/test/fs_test.txt", O_RDWR | O_CREAT, 0777);  //  

19         if (aw_write(fd, wr_str, strlen(wr_str)) == strlen(wr_str)) { 

20             aw_kprintf("Write data OK!\r\n"); 

21         } 

22         aw_close(fd);          //  

23     } 

24     while(1) { 

25         aw_mdelay(1000); 

26     } 

27 } 

TF fs_test.txt
just for test:0123456789 TF TF

PC Windows PC TF TF
fs_test.txt 11.3  

 

11.3  PC TF 1  

5   

 

ssize_t aw_read (int filedes, void *buf, size_t nbyte); 

filedes buf nbytes

0 nbytes  

10
10  

/test/fs_test.txt
11.9  
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11.9   

1  #include "aworks.h" 

2  #include "aw_delay.h" 

3  #include "aw_vdebug.h" 

4  #include "fs/aw_mount.h" 

5  #include "fs/aw_blk_dev.h" 

6  #include "io/aw_fcntl.h" 

7  #include "io/aw_unistd.h" 

8  #include "string.h" 

9   

10 int aw_main() 

11 { 

12     int   fd; 

13     char *wr_str = "just for test:0123456789"; 

14     char  rd_buf[25] = {0}; 

15      

16     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);       //  

17      

18     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {      //  

19         fd = aw_open("/test/fs_test.txt", O_RDONLY, 0);    //  

20         if (aw_read(fd, rd_buf, strlen(wr_str)) == strlen(wr_str)) { 

21             aw_kprintf("Read data is : %s\r\n", rd_buf); 

22             if (strcmp(rd_buf, wr_str) == 0) { 

23                 aw_kprintf("Data Correct!\r\n"); 

24             } else { 

25                 aw_kprintf("Data Error!\r\n"); 

26             } 

27         } 

28         aw_close(fd);          //  

29     } 

30     while(1) { 

31         aw_mdelay(1000); 

32     } 

33 } 

6   

/ /
aw_lseek() aw_lseek()  

off_t aw_lseek (int filedes, off_t offset, int whence); 

filedes offset whence offset
 

whence SEEK_SET offset
offset SEEK_SET 11.10  
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11.10  SEEK_SET  

1 aw_lseek (fd, 0, SEEK_SET);     // 0  

2 aw_lseek (fd, 5, SEEK_SET);     // 5 

whence SEEK_CUR offset
offset offset

SEEK_CUR 11.11  

11.11  SEEK_CUR  

1 off_t cur = aw_lseek (fd, 0, SEEK_CUR);   // 0  

2 aw_lseek (fd, 5, SEEK_CUR);     // 5  

3 aw_lseek (fd, -5, SEEK_CUR);     // 5  

whence SEEK_END offset
offset SEEK_END

11.12  

11.12  SEEK_END  

1 off_t filesize = aw_lseek (fd, 0, SEEK_END);   // 0  

2 aw_lseek (fd, 5, SEEK_END);     // 5  

3 aw_lseek (fd, -5, SEEK_END);     // 5  

 

11.9 14
10 "0123456789" 11.13  

11.13   

1  #include "aworks.h" 

2  #include "aw_delay.h" 

3  #include "aw_vdebug.h" 

4  #include "fs/aw_mount.h" 

5  #include "fs/aw_blk_dev.h" 

6  #include "io/aw_fcntl.h" 

7  #include "io/aw_unistd.h" 

8   

9 int aw_main() 

10 { 

11     int fd; 

12     char rd_buf[11] = {0}; 

13     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);      //  

14      

15     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {     //  
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16         fd =  aw_open("/test/fs_test.txt", O_RDONLY, 0); 

17         aw_lseek(fd, 14, SEEK_SET);                     //  14 

18         aw_read(fd, rd_buf, 10); 

19         aw_kprintf("Read data is : %s\r\n", rd_buf); 

20         aw_close(fd); 

21     } 

22     while(1) { 

23         aw_mdelay(1000); 

24     } 

25 } 

7   

filedes  

int aw_ftruncate(int filedes, off_t length); 

filedes length length
AW_OK fs_test.txt

14 "0123456789" 11.14  

11.14   

1 int fd = aw_open("/test/fs_test.txt", O_RDWR, 0777); 

2 aw_ftruncate(fd, 14); 

3 aw_close(fd); 

11.14 3
AWorks

 

int aw_truncate (const char *path, off_t length); 

path length

11.14   

aw_truncate ("/test/fs_test.txt", 14); 

8   

 

int aw_rename (const char *oldpath, const char *newpath); 

oldpath newpath AW_OK
/test/fs_test.txt /test/fs_test3.txt

11.15  

11.15   

1 if (aw_rename("/test/fs_test.txt", "/test/fs_test3.txt") != AW_OK) { 

2     aw_kprintf("file rename failed!\n"); 

3 } else { 

4     aw_kprintf("file rename OK!\n"); 
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5 } 

newpath newpath oldpath
 

9   

aw_fsync()
Word

 

int aw_fsync(int fildes); 

 filedes AW_OK
11.16  

11.16   

1 int fd = aw_open("/test/fs_test.txt", O_RDWR | O_CREAT, 0777); 

2 // ......  

3 aw_fsync(fd);         //  

4 // ......  

5 aw_fsync(fd);         //  

6 // ......  

7 aw_close(fd);         //  

10   

 

int aw_unlink (const char *path); 

path AW_OK
11.17  

11.17   

1 int fd = aw_open("/test/fs_test.txt", O_RDWR | O_CREAT, 0777); 

2 // ......  

3 aw_close(fd);     //  

4 aw_unlink("/test/fs_test.txt");  //  

11   

aw_fstat()  

int aw_fstat (int fildes, struct aw_stat *buf); 

fildes buf AW_OK
struct aw_stat

io/sys/aw_stat.h  

struct aw_stat { 
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    dev_t      st_dev;      //  

    ino_t      st_ino;      //  

    mode_t     st_mode;     //  

    nlink_t    st_nlink;    //  

    uid_t      st_uid;      // id  

    gid_t      st_gid;      // id 

    dev_t      st_rdev;    // id 

    off_t      st_size;     // byte 

    struct timespec   st_atim;   //  

    struct timespec   st_mtim;   //  

    struct timespec   st_ctim;   //  

    blksize_t    st_blksize;  //  

    blkcnt_t     st_blocks;  //  

}; 

st_mode st_size st_atim st_mtim st_ctim  

st_mode mode
 

st_size FAT

st_blksize st_blocks st_blksize
st_blocks

 

st_atim st_mtim st_ctim st_atim st_mtim
st_ctim

struct timespec  

struct timespec { 

 aw_time_t     tv_sec;      //  

 unsigned long  tv_nsec;      //  

}; 

11.18  

11.18   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5 #include "io/sys/aw_stat.h" 

6 #include "fs/aw_mount.h" 

7 #include "fs/aw_blk_dev.h" 

8 #include "io/aw_fcntl.h" 
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9 #include "io/aw_unistd.h" 

10 int aw_main() 

11 { 

12     int         fd; 

13     struct aw_stat   stat; 

14     struct aw_tm  tm; 

15     aw_time_t   ftime; 

16      

17     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);      //  

18      

19     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {     //  

20         fd =  aw_open("/test/fs_test.txt", O_RDONLY, 0); 

21         aw_fstat(fd, &stat);        //  

22         ftime = stat.st_mtim.tv_sec; 

23         aw_time_to_tm(&ftime, &tm); 

24         aw_kprintf("File size is : %d\r\n", stat.st_size); 

25         aw_kprintf("The mtim is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

26                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

27                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

28         aw_close(fd); 

29     } 

30     while(1) { 

31         aw_mdelay(1000); 

32     } 

33 } 

AWorks
 

int aw_stat (const char *path, struct aw_stat *buf); 

path buf AW_OK
11.18 20 21 28 3

 

aw_stat("/test/fs_test.txt", &stat);         //  

12   

 aw_utime()  

int aw_utime(const char *path, struct aw_utimbuf *times); 

path times struct aw_utimbuf
io/aw_utime.h  

struct aw_utimbuf { 

    time_t    actime;      //  

    time_t    modtime;    //  

}; 

actime modtime
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time_t time_t actime modtime
AW_OK

2016 8 26 09:32:30 11.19  

11.19   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_time.h" 

5 #include "io/sys/aw_stat.h" 

6 #include "fs/aw_mount.h" 

7 #include "fs/aw_blk_dev.h" 

8 #include "io/aw_fcntl.h" 

9 #include "io/aw_unistd.h" 

10 #include "io/aw_utime.h" 

11  

12 int aw_main() 

13 { 

14     struct aw_stat    stat; 

15     aw_time_t          ftime; 

16     struct aw_utimbuf  utime; 

17      

18  aw_tm_t tm = { 

19   30,                   // 30  

20   32,                   // 32  

21   9,                    // 09  

22   26,                   // 26  

23   8 - 1,                // 08  

24   2016 - 1900,          // 2016  

25   0,                    //  

26   0,                    //  

27   -1                    //  

28     }; 

29      

30     aw_tm_to_time(&tm, &ftime); 

31     utime.actime  = ftime;         //  

32     utime.modtime = ftime;         //  

33      

34     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);  //  

35      

36     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {     //  

37         aw_utime("/test/fs_test.txt", &utime);     //  

38         aw_stat("/test/fs_test.txt", &stat);      //  

39         ftime = stat.st_mtim.tv_sec; 
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40         aw_time_to_tm(&ftime, &tm); 

41         aw_kprintf("The mtim is : %04d-%02d-%02d %02d:%02d:%02d \r\n", 

42                           tm.tm_year+1900,  tm.tm_mon + 1,  tm.tm_mday, 

43                           tm.tm_hour,       tm.tm_min,     tm.tm_sec); 

44     } 

45     while(1) { 

46         aw_mdelay(1000); 

47     } 

48 } 

aw_utime() aw_stat()
 

11.4  

11.5  

11.5   

   

int            aw_mkdir (const char *path, mode_t mode);  io/sys/aw_stat.h 

struct aw_dir *  aw_opendir (const char *dirname);  

io/aw_dirent.h 

struct aw_dirent *aw_readdir (struct aw_dir *dirp);  

int            aw_readdir_r  (struct aw_dir     *dirp, 

                           struct aw_dirent   *entry, 

                           struct aw_dirent  **result); 

 

int            aw_closedir (struct aw_dir *dirp);  

int            aw_rmdir (const char *path);  io/aw_unistd.h 

1   

 

int aw_mkdir (const char *path, mode_t mode); 

path
/test newdir path /test/newdir

mode
0777 AW_OK

/test newdir 11.20  

11.20   

1  #include "aworks.h" 

2  #include "aw_delay.h" 

3  #include "aw_vdebug.h" 

4  #include "fs/aw_mount.h" 

5  #include "fs/aw_blk_dev.h" 

6  #include "io/sys/aw_stat.h" 

7   
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8  int aw_main() 

9  { 

10     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);  //  

11      

12     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {      //  

13         if (aw_mkdir("/test/newdir", 0777) == AW_OK) {           //  newdir  

14             aw_kprintf("Create newdir OK!"); 

15         } else { 

16             aw_kprintf("Create newdir failed!"); 

17         } 

18     } 

19     while(1) { 

20         aw_mdelay(1000); 

21     } 

22 } 

TF newdir
TF TF PC Windows PC TF

TF 11.4 (a) newdir newdir
11.4 (b)  

 

11.4  PC TF 2  

newdir  

1 int fd = aw_open("/test/newdir/fs_test2.txt", O_RDWR | O_CREAT, 0777);  //  

2 //......  

3 aw_close(fd); 

2   

3  

 

struct aw_dir *  aw_opendir(const char *dirname); 

dirname test /test
struct aw_dir io/aw_dirent.h



AWorks C  

314 

NULL 11.21  

11.21   

1 struct aw_dir *p_dir = aw_opendir("/test"); 

2 if (p_dir != NULL) { 

3     aw_kprintf("Open dir OK!\r\n"); 

4 } else { 

5     aw_kprintf("Open dir failed!\r\n"); 

6 } 

3   

 

struct aw_dirent *aw_readdir (struct aw_dir *dirp); 

dirp
struct aw_dirent  

#define NAME_MAX        255 

struct aw_dirent { 

    ino_t      d_ino;  

    char        d_name[NAME_MAX + 1]; 

}; 

d_ino
10 0 ~ 9 d_name  

0
1

NULL  

11.22  

11.22  1  

1 struct aw_dir  *p_dir = aw_opendir("/test"); 

2 struct aw_dirent  *p_diritem; 

3  

4 if (p_dir != NULL) { 

5     aw_kprintf("Open dir OK!\r\n"); 

6     while ((p_diritem = aw_readdir(p_dir)) != NULL) { 

7         aw_kprintf("Item: %d, %s\r\n", p_diritem->d_ino, p_diritem->d_name); 

8     } 

9 } else { 

10     aw_kprintf("Open dir failed!\r\n"); 

11 } 

aw_readdir()
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AWorks aw_readdir_r()

 

int aw_readdir_r (struct aw_dir     *dirp, 

              struct aw_dirent   *entry, 

              struct aw_dirent  **result); 

 dirp entry
result

 

AW_OK
entry result

entry *result=entry result
NULL *result=NULL 11.23  

11.23  2  

1 struct aw_dir  *p_dir = aw_opendir("/test"); 

2 struct aw_dirent  *p_result; 

3 struct aw_dirent  entry;      //  

4 if (p_dir != NULL) { 

5     aw_kprintf("Open dir OK!\r\n"); 

6     while ((AW_OK == aw_readdir_r(p_dir, &entry, &p_result)) && (p_result != NULL)) { 

7         aw_kprintf("Item: %d, %s\r\n", p_result->d_ino, p_result->d_name); 

8     } 

9 } else { 

10     aw_kprintf("Open dir failed!\r\n"); 

11 } 

4   

 

int aw_closedir(struct aw_dir *dirp); 

dirp AW_OK
 

11.24  

11.24   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5 #include "fs/aw_blk_dev.h" 
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6 #include "io/aw_fcntl.h" 

7 #include "io/sys/aw_stat.h" 

8 #include "io/aw_dirent.h" 

9  

10 int aw_main() 

11 { 

12     struct aw_dir  *p_dir; 

13     struct aw_dirent  *p_diritem; 

14      

15     aw_blk_dev_wait_install("/dev/sd0", AW_WAIT_FOREVER);    //  

16     if (aw_mount("/test", "/dev/sd0", "vfat", 0) == AW_OK) {     //  

17         p_dir  = aw_opendir("/test"); 

18         if (p_dir != NULL) { 

19             aw_kprintf("Open dir OK!\r\n"); 

20             while ((p_diritem = aw_readdir(p_dir)) != NULL) { 

21                 aw_kprintf("Item: %d, %s\r\n", p_diritem->d_ino, p_diritem->d_name); 

22             } 

23             aw_closedir(p_dir); 

24         } else { 

25             aw_kprintf("Open dir failed!\r\n"); 

26         } 

27     } 

28     while(1) { 

29         aw_mdelay(1000); 

30     } 

31 } 

5   

 

int aw_rmdir(const char *path); 

path AW_OK
11.25  

11.25   

1 struct aw_dir *p_dir = NULL; 

2 aw_mkdir("/test/newdir", 0777) ;   //  

3 aw_opendir("/test/newdir");    //  

4 // ......  

5 aw_closedir(p_dir);     //  

6 aw_rmdir("/test/newdir ");    //  

11.5  

AWorks
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11.5.1  

 

11.26  

11.26   

1 typedef struct _student { 

2     unsigned char  id[6];              /* 6   */ 

3     char           name[10];           /*  10  */ 

4     char           sex;                /* :'M' 'F'    */ 

5     float          height;             /*       */ 

6     float          weight;             /*        */ 

7 } student_t; 

11.27  

11.27   

1 #define STUDENTS_FILE_NAME  "/test/students.txt"   /*   */ 

2  

3 int student_add (student_t *p_info) 

4 { 

5     /* 3  

6      *   -  O_RDWR  

7      *   -  O_APPEND  

8      *   -  O_CREAT  

9      */ 

10     int fd = aw_open(STUDENTS_FILE_NAME, O_RDWR | O_APPEND | O_CREAT , 0777); 

11     if (p_info == NULL || fd < 0) { 

12         return -1; 

13     } 

14     aw_write(fd, p_info, sizeof(student_t));     /*  */ 

15     aw_close(fd);         /*     */ 

16     return 0; 

17 } 

/test/students.txt
/test SD U

p_info
 

student_add()
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11.28  

11.28   

1 int student_search(unsigned char id[6], student_t *p_info) 

2 { 

3     int fd = aw_open(STUDENTS_FILE_NAME, O_RDONLY , 0777); /*  */ 

4     if (p_info == NULL || fd < 0) { 

5         return -1; 

6     } 

7     while (aw_read(fd, p_info, sizeof(student_t)) == sizeof(student_t)) {  /*    */ 

8         if (memcmp(p_info->id, id, 6) == 0) {                   /*  */ 

9             return 0; 

10         } 

11     } 

12     aw_close(fd);          /*    */ 

13     return -1; 

14 } 

 

 

10000 14 log210000

11.27

 

10000

 

10000 5000
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250 0 ~ 249

40
40 11.5  

11.5 250

6 6
48 248 280

0 ~ 249 250
 

6 250
0 ~ 249 11.29  

11.29  ——  

1 int db_id_to_idx (unsigned char id[6]) 

2 { 

3     int i; 

4     int sum = 0; 

5     for (i = 0; i < 6; i++) { 

6         sum += id[i]; 

7     } 

8     return sum % 250; 

9 } 

db_id_to_idx()  

 

11.6
AWorks

 

 

11.5   

 

11.6   
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11.5.2  

AWorks
11.6  

11.6  aw_db_micro_hash_kv.h  

  

int aw_db_micro_hash_kv_init ( 

 aw_db_micro_hash_kv_t  *p_db, 

 uint16_t             size, 

 uint16_t             key_size, 

 uint16_t             value_size, 

 aw_db_micro_hash_kv_func_t   pfn_hash, 

 const char        *file_name); 

 

int aw_db_micro_hash_kv_add ( 

 aw_db_micro_hash_kv_t      *p_db,  

 const void      *p_key,  

 const void      *p_value); 

 

int aw_db_micro_hash_kv_search ( 

 aw_db_micro_hash_kv_t   *p_db,  

 const void      *p_key,  

 void       *p_value); 

 

int aw_db_micro_hash_kv_del ( 

 aw_db_micro_hash_kv_t   *p_db,  

 const void      *p_key); 

 

int aw_db_micro_hash_kv_deinit ( 

 aw_db_micro_hash_kv_t   *p_db); 
 

“aw_db_micro_hash_kv” “aw_”
AWorks “db” data base “micro” hash_kv hash

 

1   

aw_db_micro_hash_kv_t

 

aw_db_micro_hash_kv_t  students_db;   /*  */ 

students_db p_db  

2   

 

int aw_db_micro_hash_kv_init ( 

aw_db_micro_hash_kv_t  *p_db, 

      uint16_t           size, 
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      uint16_t           key_size, 

      uint16_t           value_size, 

      aw_db_micro_hash_kv_func_t   pfn_hash, 

      const char        *file_name); 

p_db size
11.6 250 250 key_size

6 6  

value_size
11.26

11.30  

11.30  ——  

1 typedef struct _student { 

2     char          name[10];           /*  10  */ 

3     char          sex;                /* :'M' 'F'    */ 

4     float          height;             /*       */ 

5     float          weight;             /*        */ 

6 } student_t; 

value_size sizeof(student_t)  

pfn_hash
aw_db_micro_hash_kv_func_t  

typedef unsigned int (*aw_db_micro_hash_kv_func_t) (const void *p_key);  

11.31  

11.31   

1 int hash_func_id_to_idx (const void *p_key) 

2 { 

3     const unsigned char *p_id = (const unsigned char *)p_key; 

4     int i; 

5     int sum = 0; 

6     for (i = 0; i < 6; i++) {      /*       */ 

7         sum += p_id[i]; 

8     } 

9     return sum % 250;      /*  */ 

10 } 

hash_func_id_to_idx pfn_hash  

file_name
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11.27 11.28

AWorks

11.32  

11.32   

1 int  ret = aw_db_micro_hash_kv_init (&students_db, 

2        250,      /* 250  */ 

3        6,      /* 6   */ 

4        sizeof(student_t),    /*    */ 

5        hash_func_id_to_idx,   /*    */ 

6         "/test/students_hash.txt");  /*    */ 

7 if (ret < 0) { 

8     //  

9 } else { 

10     //  

11 } 

3   

  

int aw_db_micro_hash_kv_add ( 

aw_db_micro_hash_kv_t      *p_db,  

const void      *p_key,  

const void      *p_value); 

p_db p_key
key_size p_value

11.7  

11.7   

  

 
0x20, 0x16, 0x44, 0x70, 0x02, 0x39 201644700239 2016

4470 2 39  

 "zhangshan" 

 ’M’ 

 173.54cm 

 65.67kg 

11.33  

11.33   

1 unsigned char id[6]   = {0x20, 0x16, 0x44, 0x70, 0x02, 0x39};  /* 201644700239   */ 
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2 student_t     st_info = {"zhangshan", 'M',  173.54f,  65.67};  /*    */ 

3  

4 int ret = aw_db_micro_hash_kv_add(&students_db, id, &st_info);  /*   */ 

5    if (ret < 0) { 

6     //  

7 } else { 

8     //  

9 } 

4   

 

int aw_db_micro_hash_kv_search ( 

 aw_db_micro_hash_kv_t  *p_db,  

 const void     *p_key,  

 void      *p_value); 

p_db p_key
key_size p_value  

11.33
201644700239

11.34  

11.34   

1 unsigned char id_search[6] = {0x20, 0x16, 0x44, 0x70, 0x02, 0x39};  /*   */ 

2 student_t     st_info_get;            /*  */ 

3  

4 int ret = aw_db_micro_hash_kv_search(&students_db, id_search, &st_info_get); 

5  

6 if (ret < 0) { 

7     aw_kprintf("Search nothing!!");       /*    */ 

8 } else { 

9     aw_kprintf("Searched! name : %s, sex: %c, height : %d.%02d cm, weight : %d.%02d kg\r\n", 

10              st_info_get.name, 

11              st_info_get.sex, 

12              (int)st_info_get.height, (int)(st_info_get.height * 100) % 100, 

13              (int)st_info_get.weight, (int)(st_info_get.weight * 100) % 100); 

14 } 

aw_kprintf()
2  

5   

  

int aw_db_micro_hash_kv_del ( 

aw_db_micro_hash_kv_t   *p_db, 

const void      *p_key); 
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p_db p_key
key_size  

11.33
201644700239 11.35  

11.35   

1 unsigned char id_del[6] = {0x20, 0x16, 0x44, 0x70, 0x02, 0x39}; 

2  

3 ret = aw_db_micro_hash_kv_del (&students_db, id_del); 

4  

5    if (ret < 0) { 

6     //  

7 } else { 

8     //  

9 } 

11.35 201644700239
 

6   

 

int aw_db_micro_hash_kv_deinit (aw_db_micro_hash_kv_t  *p_db); 

p_db 100
11.36  

11.36   

1 ret = aw_db_micro_hash_kv_deinit(&students_db); 

2    if (ret < 0) { 

3     //  

4 } else { 

5     //  

6 } 

 

11.37  

11.37   

1 #include "aworks.h" 

2 #include "aw_vdebug.h" 

3 #include "aw_delay.h" 

4 #include "aw_db_micro_hash_kv.h" 



AWorks C  

325 

5  

6 typedef struct _student { 

7     char          name[10];           /*  10  */ 

8     char          sex;                /* :'M' 'F'    */ 

9     float          height;             /*       */ 

10     float          weight;             /*        */ 

11 } student_t; 

12  

13 static int __hash_func_id_to_idx (const void *p_key)   /*     */ 

14 { 

15     const unsigned char *p_id = (const unsigned char *)p_key; 

16     int i; 

17     int sum = 0; 

18     for (i = 0; i < 6; i++) {                          /*              */ 

19         sum += p_id[i]; 

20     } 

21     return sum % 250;                       /*      */ 

22 } 

23  

24 /*   */ 

25 static int student_info_printf (unsigned char *p_id, student_t *p_student) 

26 { 

27     int i; 

28     aw_kprintf("ID:"); 

29     for (i = 0; i < 6; i++) { 

30         aw_kprintf("%02x",p_id[i]); 

31     } 

32     aw_kprintf(", name : %s, sex: %c, height : %d.%02d cm, weight : %d.%02d kg\n", 

33             p_student->name, 

34             p_student->sex, 

35             (int)p_student->height, (int)(p_student->height * 100) % 100, 

36             (int)p_student->weight, (int)(p_student->weight * 100) % 100); 

37     return 0; 

38 } 

39  

40 /*   */ 

41 static int student_info_generate (unsigned char *p_id, student_t *p_student) 

42 { 

43     int i; 

44     for (i = 0; i < 6; i++) {                /*      */ 

45         p_id[i] = rand(); 

46     } 

47     for (i = 0; i < 9; i++) {                /*  'a' ~ 'z'  */ 

48         p_student->name[i] = (rand() % ('z' - 'a')) + 'a'; 
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49     } 

50     p_student->name[i]= '\0';                         /*       */ 

51     p_student->sex = (rand() & 0x01) ? 'F' : 'M';      /*      */ 

52     p_student->height = (float)rand() / rand(); 

53     p_student->weight = (float)rand() / rand(); 

54     return 0; 

55 } 

56  

57 int test_db_micro_hash_kv (void) 

58 { 

59     aw_db_micro_hash_kv_t   students_db;    /*   */ 

60     unsigned char           id[6]; 

61     student_t              stu; 

62     int       i = 0; 

63     int       ret; 

64    ret = aw_db_micro_hash_kv_init(&students_db, 

65                              250,             /* 250         */ 

66                       6,                     /* 6        */ 

67                            sizeof(student_t),           /*            */ 

68                            __hash_func_id_to_idx,       /*         */ 

69                          "/test/students_hash.txt");   /*          */ 

70     if (ret < 0) { 

71         return -1; 

72     } 

73     while (i < 100) {                            /* 100    */ 

74         student_info_generate(id, &stu); 

75         if (aw_db_micro_hash_kv_search(&students_db, id, &stu) == 0) {  /*     */ 

76              continue; 

77         } 

78         ret = aw_db_micro_hash_kv_add(&students_db, id, &stu); 

79         if (ret < 0) { 

80             return -1; 

81         } 

82         i++;                                      /*    */ 

83         aw_kprintf("add student: "); 

84         student_info_printf(id, &stu); 

85     } 

86     memset(&stu, 0, sizeof(student_t));           /*  */ 

87      

88     /* ID   */ 

89     ret = aw_db_micro_hash_kv_search(&students_db, id, &stu);  

90     if (ret < 0) { 

91         return -1; 

92     } 
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93     ret = aw_db_micro_hash_kv_del (&students_db, id);     /*  */ 

94     if (ret < 0) { 

95         return -1; 

96     } 

97     ret = aw_db_micro_hash_kv_search(&students_db, id, &stu);  /*  */ 

98     if (ret < 0) { 

99         //  

100     } else { 

101        //  

102         return -1; 

103     } 

104     return aw_db_micro_hash_kv_deinit(&students_db); 

105 } 

106  

107 int aw_main (void) 

108 { 

109      if (test_db_micro_hash_kv() < 0) { 

110          printf("test failed!\r\n"); 

111      } else { 

112          printf("test ok!\r\n"); 

113      } 

114      while(1) { 

115          aw_mdelay(100); 

116      } 

117 } 

test_db_micro_hash_kv() aw_min()
test_db_micro_hash_kv()

100
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12 AWBus-lite  

 

✍

12.1 AWBus-lite  

MCU MCU
CPU i.MX28x GPIO ADC UART

MCU PCF85063
I2C SD SDIO  

AWBus-lite CPU
PLB Processor Local Bus CPU MCU

12.1(a)
AWBus-lite 12.1(b)  

 

12.1  AWBus-lite  
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AWBus-lite
12.1 12.1(a)

12.1(b) AWBus-lite
 

12.1(a)
i.MX28x Pack board User Board MCU i.MX28x

ICs MCU ARM  

CPU PLB
PLB CPU PLB  

GPIO I2C UART PLB
I2C I2C0

I2C bus 0 I2C1 I2C bus 1
SC18IS602B I2C SPI

CAT24C02 EEPROM PCF85063 RTC
CAT9555 I2C GPIO  

SC18IS602B
I2C SPI SPI SPI SPI

SC16IS752 SPI UART

 

12.1(b)
CAT9555

PCF85063 I2C bus 1  

12.2 AWBus-lite  

12.1 AWbus-lite AWBus-Lite
12.2  

 

12.2  AWBus-lite  
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Bus Controller 0 CPU PLB 
Controller PLB 3

 

�  

12.1 GPIO
CAT24C02 CAT9555  

�  

12.1 I2C0 SC18IS602B  

�  

AWBus-lite CPU
CPU  PLB PLB
12.1 I2C Bus 0 I2C Bus 1 SPI Bus  

 
 

i.MX28x
GPIO LED GPIO GPIO

LED
 

AWBus-lite

i.MX28x I2C0 I2C1
I2C

I2C0 I2C1
12.3  

 

12.3  

12.1(a)

12.1(b) AWorks SDK

 

 

12.3  I2C0 I2C1  
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12.3.1  

AWBus-lite awbus_lite_hwconf_usrcfg.c
AWorks SDK

g_awbl_devhcf_list[]
12.1  

12.1  awbus_lite_hwconf_usrcfg.c  

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     AWBL_HWCONF_IMX28_INTC               //  

3     AWBL_HWCONF_IMX28_GPIO               // GPIO 

4     AWBL_HWCONF_IMX28_DMA        // DMA 

5     AWBL_HWCONF_IMX28_DUART         // DUART  

6     AWBL_HWCONF_IMX28_AUART0        // AUART  

7     AWBL_HWCONF_IMX28_I2C0               // I2C0 

8     AWBL_HWCONF_IMX28_I2C1               // I2C1 

9     AWBL_HWCONF_EP24CXX_0                // EEROM EP24CXX 

10     AWBL_HWCONF_PCF85063_0               // RTC  PCF85063 

11     // ......  

12 }; 

13 aw_const size_t g_awbl_devhcf_list_count = AW_NELEMENTS(g_awbl_devhcf_list); 

AWBus-lite awbl_ awbl AWBus-lite aw_const
C const  

g_awbl_devhcf_list[] g_awbl_devhcf_list_count
AW_NELEMENTS() aw_common.h  

#define AW_NELEMENTS(array)   (sizeof (array) / sizeof ((array) [0])) 

12.3.2  

struct awbl_devhcf
12.2  

12.2  struct awbl_devhcf awbus_lite.h  

1 struct awbl_devhcf { 

2     const char          *p_name;     //  

3     uint8_t              unit;       //  

4     uint8_t              bus_type;   //  

5     uint8_t              bus_index;  //  

6     struct awbl_dev      *p_dev;      //  

7     const void         *p_devinfo;  // ( )  

8 }; 

1   
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i.MX28x I2C awbl_imx28_i2c.h
AWBL_IMX28_I2C_NAME  

#define AWBL_IMX28_I2C_NAME            "imx28_i2c" 

I2C I2C1
AWBL_IMX28_I2C_NAME  

PCF85063 awbl_pcf85063.h
AWBL_PCF85063_NAME  

#define  AWBL_PCF85063_NAME   "pcf85063" 

PCF85063 AWBL_PCF85063_NAME  

2   

AWBus-lite 0  

i.MX28x I2C I2C0 0 I2C1
1 PCF85063 PCF85063 0

PCF85063 0 1
RTC RTC 0  

ID RTC ID
RTC ID

ID  

i.MX28x RTC PLB I2C
PCF85063 RTC PCF85063

0 RTC
RTC ID

RTC 0 PCF85063 1 ID
 

3   

PLB I2C SPI USB
SDIO PCI
awbus_lite.h

12.1  

i.MX28x I2C1
CPU PLB

I2C1 bus_type
AWBL_BUSID_PLB  

PCF85063 I2C I2C PCF85063
bus_type AWBL_BUSID_I2C  

12.1   

  

PLB  AWBL_BUSID_PLB 

I2C  AWBL_BUSID_I2C 

SPI  AWBL_BUSID_SPI 

SDIO  AWBL_BUSID_SDIO 
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4   

AWBus-lite 0
 

AWBus-lite PLB PLB
i.MX28x I2C1 0

i.MX28x I2C I2C0 I2C1
I2C I2C

0 1 PCF85063 I2C0 bus_index 0
I2C1 bus_index 1  

5   

AWBus-lite
p_dev

struct awbl_dev AWBus-lite

PCF85063  

struct awbl_pcf85063_dev { 

    struct awbl_dev  super;     //  AWBus  

    //  

}; 

 

i.MX28x I2C1 awbl_imx28_i2c.h
I2C struct awbl_imx28_i2c_dev I2C1

 

aw_local struct awbl_imx28_i2c_dev __g_imx28_i2c1_dev; 

 aw_local

aw_local C

static  

&__g_imx28_i2c1_dev p_dev p_dev
struct awbl_imx28_i2c_dev struct awbl_dev

p_dev  

(struct awbl_dev *) &__g_imx28_i2c1_dev 

PCF85063 awbl_pcf85063.h PCF85063
struct awbl_pcf85063_dev PCF85063

 

aw_local struct awbl_pcf85063_dev __g_pcf85063_0_dev; 

&__g_pcf85063_0_dev p_dev p_dev  

(struct awbl_dev *)& __g_pcf85063_0_dev 
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6   

p_devinfo
 

� I2C1  

i.MX28x I2C1 awbl_imx28_i2c.h I2C
struct awbl_imx28_i2c_devinfo 12.3  

12.3  I2C awbl_imx28_i2c.h  

1 struct awbl_imx28_i2c_devinfo { 

2     struct awbl_i2c_master_devinfo  i2c_master_devinfo;  // I2C  

3     uint32_t      regbase;        // I2C  

4     int           inum;          //  

5     uint32_t      clkfreq;           //  

6     void       (*pfunc_plfm_init)(void);  //  

7 }; 

I2C I2C I2C i2c_master_devinfo
I2C struct 
awbl_i2c_master_devinfo 12.4  

12.4  struct awbl_i2c_master_devinfo awbl_i2cbus.h  

1 struct awbl_i2c_master_devinfo { 

2     uint8_t   bus_index;  //  

3     uint32_t speed;  //  

4     int    timeout;  // I2C  

5 }; 

bus_index I2C I2C
PCF85063 I2C1
speed I2C

aw_prj_param.h ID 1 200KHz  

#define  IMX28_I2C1_BUSID           1 

#define  AW_CFG_IMX28_I2C_BUS_SPEED        200000 

bus_index speed  

timeout I2C

AWBL_I2C_WAITFOREVER awbl_i2cbus.h
500 500 tick  

regbase I2C i.MX28x
imx28x_regbase.h I2C1  

#define IMX28X_I2C1_BASE_ADDR        0x8005A000 

I2C1 0x8005A000 i.MX28x  
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inum I2C I2C
i.MX28x imx28x_inum.h

I2C1  

#define  INUM_I2C1_ERROR_IRQ         110  

I2C1 110 i.MX28x  

clkfreq I2C i.MX28x 24MHz
 

pfunc_plfm_init

I2C1 SCL SDA 12.5  

12.5   

1 aw_local void __imx28_i2c1_plfm_init (void) 

2 { 

3     aw_gpio_pin_cfg(PIO3_16, PIO3_16_I2C1_SCL |     // I2C1 SCL  

4                            AWBL_IMX28X_GPIO_3V3 |   // 3.3V  

5                            AWBL_IMX28X_GPIO_12MA);   // 12mA 

6      

7     aw_gpio_pin_cfg(PIO3_17, PIO3_17_I2C1_SDA |     // I2C1 SDA  

8                            AWBL_IMX28X_GPIO_3V3 |   // 3.3V  

9                            AWBL_IMX28X_GPIO_12MA);   // 12mA 

10 }; 

__imx28_i2c1_plfm_init
pfunc_plfm_init  

12.6  

12.6  I2C1  

1 aw_local aw_const struct awbl_imx28_i2c_devinfo  __g_imx28_i2c1_devinfo = { 

2     { 

3         IMX28_I2C1_BUSID,             // I2C 1 

4         AW_CFG_IMX28_I2C_BUS_SPEED,   // 200KHz 

5         AWBL_I2C_WAITFOREVER          //  

6     }, 

7     IMX28X_I2C1_BASE_ADDR,    // I2C1  

8     INUM_I2C1_ERROR_IRQ,     // I2C1  

9     24000000,        // I2C1 24MHz 

10     __imx28_i2c1_plfm_init,     //  

11 }; 

&__g_imx28_i2c1_devinfo
p_devinfo  

� PCF85063  

PCF85063 awbl_pcf85063.h PCF85063
awbl_pcf85063_devinfo_t 12.7  
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12.7  PCF85063 awbl_pcf85063.h  

1 typedef struct awbl_pcf85063_devinfo { 

2     struct awbl_rtc_servinfo   rtc_servinfo;      //  RTC  

3     uint8_t     addr;    //  

4 } awbl_pcf85063_devinfo_t; 

rtc_servinfo RTC RTC
12.8  

12.8  RTC awbl_rtc.h  

1 struct awbl_rtc_servinfo { 

2     int rtc_id;     // RTC ID 

3 }; 

RTC RTC rtc_id
RTC rtc_id 0 rtc_servinfo rtc_id

ID 0 RTC rtc_id 0
 

addr PCF85063 7 I2C PCF85063 PCF85063
7 I2C 0x51  

rtc_id addr PCF85063 12.9  

12.9  PCF85063  

1 aw_local aw_const struct awbl_pcf85063_devinfo __g_pcf85063_0_devinfo = {  

2     { 

3         0     // RTC  

4     }, 

5     0x51      // I2C  

6 }; 

&__g_pcf85063_0_devinfo
p_devinfo  

12.3.3  

g_awbl_devhcf_list[] AWBL_HWCONF_
 

i.MX28x I2C1 AWBL_HWCONF_IMX28_I2C0
12.10  

12.10  I2C1  

1 #define AWBL_HWCONF_IMX28_I2C1               \ 

2     {                                              \ 

3         AWBL_IMX28_I2C_NAME,                \ 

4         0,                                     \ 

5         AWBL_BUSID_PLB,                       \ 

6         0,                                      \ 



AWorks C  

337 

7         (struct awbl_dev *)&__g_imx28_i2c1_dev,     \ 

8         &(__g_imx28_i2c1_devinfo)                   \ 

9     }, 

PCF85063 AWBL_HWCONF_PCF8563_0
12.11  

12.11  PCF85063  

1 #define AWBL_HWCONF_PCF85063_0                  \ 

2     {                                            \ 

3         AWBL_PCF85063_NAME,                     \ 

4         0,                                       \ 

5         AWBL_BUSID_I2C,                          \ 

6         IMX28_I2C1_BUSID,                        \ 

7         (struct awbl_dev *)&__g_pcf85063_0_dev,   \ 

8         &__g_pcf85063_0_devinfo                  \ 

9     }, 

awbus_lite_hwconf_usrcfg.c
I2C1

awbl_hwconf_imx28_i2c1.h PCF85063
awbl_hwconf_pcf85063_0.h  

12.1 I2C1 PLB PCF85063 I2C1
12.4  

 

12.4  I2C1 PCF85063  

12.3.4  
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PCF85063 rtc_id 1 12.9 3 1

PCF85063 AWBL_BUSID_I2C
PCF85063 I2C0 12.11

6 I2C0 IMX28_I2C0_BUSID, 

PCF85063
AWBL_HWCONF_PCF85063_0

g_awbl_devhcf_list[] awbl_hwconf_pcf85063_0.h
AWBL_HWCONF_PCF85063_0 12.12  

12.12  PCF85063 awbl_hwconf_pcf85063_0.h  

1 #ifdef AW_DEV_EXTEND_PCF85063_0 

2 aw_local aw_const struct awbl_pcf85063_devinfo __g_pcf85063_0_devinfo = { // PCF85063  

3     { 

4         0     // RTC  

5     }, 

6     0x51      // I2C  

7 }; 

8  

9 aw_local struct awbl_pcf85063_dev __g_pcf85063_0_dev; //  PCF85063  

10  

11 #define AWBL_HWCONF_PCF85063_0                  \ 

12     {                                            \ 

13         AWBL_PCF85063_NAME,                     \ 

14         0,                                       \ 

15         AWBL_BUSID_I2C,                          \ 

16         IMX28_I2C1_BUSID,                        \ 

17         (struct awbl_dev *)&__g_pcf85063_0_dev,   \ 

18         &__g_pcf85063_0_devinfo                  \ 

19     }, 

20 #else 

21 #define AWBL_HWCONF_PCF85063_0 

22 #endif  

AW_DEV_EXTEND_PCF85063_0
AWBL_HWCONF_PCF85063_0 PCF85063

AWBL_HWCONF_PCF85063_0

PCF85063 I2C1
I2C1 12.13  

12.13  I2C1 awbl_hwconf_imx28_i2c1.h  

1 #ifdef AW_DEV_IMX28_I2C_1 

2 aw_local void __imx28_i2c1_plfm_init (void) 

3 { 
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4     aw_gpio_pin_cfg(PIO3_16, PIO3_16_I2C1_SCL |     // I2C1 SCL  

5                            AWBL_IMX28X_GPIO_3V3 |   // 3.3V  

6                            AWBL_IMX28X_GPIO_12MA);   // 12mA 

7      

8     aw_gpio_pin_cfg(PIO3_17, PIO3_17_I2C1_SDA |     // I2C1 SDA  

9                            AWBL_IMX28X_GPIO_3V3 |   // 3.3V  

10                            AWBL_IMX28X_GPIO_12MA);   // 12mA 

11 }; 

12  

13 aw_local aw_const struct awbl_imx28_i2c_devinfo  __g_imx28_i2c1_devinfo = { 

14     { 

15         IMX28_I2C1_BUSID,             // I2C 1 

16         AW_CFG_IMX28_I2C_BUS_SPEED,   // 200KHz 

17         AWBL_I2C_WAITFOREVER          //  

18     }, 

19     IMX28X_I2C1_BASE_ADDR,    // I2C1  

20     INUM_I2C1_ERROR_IRQ,     // I2C1  

21     24000000,        // I2C1 24MHz 

22     __imx28_i2c1_plfm_init,     //  

23 }; 

24 #define AWBL_HWCONF_IMX28_I2C1               \ 

25     {                                              \ 

26         AWBL_IMX28_I2C_NAME,                \ 

27         0,                                     \ 

28         AWBL_BUSID_PLB,                       \ 

29         0,                                      \ 

30         (struct awbl_dev *)&__g_imx28_i2c1_dev,     \ 

31         &(__g_imx28_i2c1_devinfo)                   \ 

32     }, 

33 

34 #else 

35 #define AWBL_HWCONF_IMX28_I2C1 

36 #endif 

AW_DEV_IMX28_I2C_1 I2C1
AWorks aw_prj_params.h

12.14  

12.14  aw_prj_params.h  

1 #define AW_DEV_EXTEND_PCF85063_0 

2 #define AW_DEV_IMX28_I2C_1 

aw_prj_params.h
PCF85063 12.15  
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12.15  aw_prj_params.h  

1 // #define AW_DEV_EXTEND_PCF85063_0 

2 #define AW_DEV_IMX28_I2C_1 

GPIO
 

12.3.5  

AWorks
AWorks  

aw_prj_config.c awbl_group_init()
 

awbl_group_init()
PCF85063

awbl_pcf85063.h  

void awbl_pcf85063_drv_register (void); 

PCF85063  

static void awbl_group_init( void ) 

{ 

//  

awbl_pcf85063_drv_register();    // PCF85063  

} 

aw_prj_config.c
12.16  

12.16   

1 static void awbl_group_init( void ) 

2 { 

3     //  

4     #ifdef AW_DRV_AWBL_EXTEND_PCF85063_0 

5         awbl_pcf85063_drv_register(); 

6     #endif 

7 } 

AW_DRV_EXTEND_PCF85063_0
 

AWorks
aw_prj_params.h  

#define AW_DRV_AWBL_EXTEND_PCF85063_0 

PCF85063 PCF85063
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#ifdef AW_DEV_EXTEND_PCF85063_0 

#define AW_DRV_AWBL_EXTEND_PCF85063_0 

#endif 

PCF85063 AW_DRV_AWBL_EXTEND_PCF85063_0
 

AWBus-lite

/  

12.3.6  

PCF85063 AWBL_BUSID_I2C PCF85063 I2C
I2C I2C i.MX28x I2C0

I2C1 I2C  

PCF85063 PCF85063
i.MX28x I2C0 I2C1 aw_prj_params.h

 

#define AW_DEV_IMX28_I2C_0              // iMX28 I2C0 

#define AW_DEV_IMX28_I2C_1              // iMX28 I2C1 

PCF85063 I2C0 AW_DEV_IMX28_I2C_0
I2C1 AW_DEV_IMX28_I2C_1  

i.MX28x I2C PLB PLB CPU
PLB

 

12.1(b) SC16IS752 SC16IS752
SC18IS602B SC18IS602B

I2C0  

12.4  

AWorks
 

12.4.1  

AWorks 
RTC

RTC GPIO GPIO LED LED  

AWbus-lite
i.MX28x

RTC i.MX28x RTC PCF85063 0
1 12.5  
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12.5  RTC RTC  

PCF85063 RTC RX8025T DS1302
 

12.6  

 

12.6  RTC RTC  

12.6 SC16IS752 SPI UART UART
SC16IS752

SPI  

12.6 5 MCU 1 SC16IS752 4
COM0 COM1 COM2 COM3 COM4

SC16IS752 PLB I2C SPI UART
SC16IS752

UART  

MCU GPIO GPIO
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GPIO 12.7  

 

12.7  GPIO GPIO  

12.7 GPIO  

� MCU GPIO PIO0_0~PIO6_24  

� CAT9555 EXPIO0_0~EXPIO0_7 EXPIO1_0~EXPIO1_7  

 

12.4.2 ID 

ID
ID  

ID int 0
ID

i.MX28x I2C0 awbl_hwconf_imx28_i2c0.h I2C0
12.17  

12.17  I2C0 awbl_hwconf_imx28_i2c0.h  

1 aw_local aw_const struct awbl_imx28_i2c_devinfo  __g_imx28_i2c0_devinfo = { 

2     { 

3         IMX28_I2C0_BUSID,                // I2C0  

4         // ...... I2C I2C  

5     }, 

6     //  

7 }; 

IMX28_I2C0_BUSID I2C0 ID
aw_prj_param.h 0 12.18  

12.18  I2C0 ID aw_prj_param.h  

1 #define IMX28_I2C0_BUSID        0 

I2C0 ID  

ID int
ID  

ID ID
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ID i.MX28x GPIO
awbl_hwconf_imx28_gpio.h GPIO 12.19  

12.19  GPIO awbl_hwconf_imx28_gpio.h  

1 aw_local struct awbl_imx28x_gpio_info __g_imx28x_gpio_devinfo = { 

2     //  

3     { 

4             PIO0_0,     //  

5             PIO6_24     //  

6     }, 

7 }; 

PIO0_0 ~ PIO6_24 GPIO ID 12.20  

12.20  GPIO ID imx28x_pin.h  

1 #define PIO0_0          ( 0 ) 

2  

3 #define PIO6_0          ( 192 ) 

4 #define PIO6_24         ( PIO6_0 + 24 ) 

PIO0_0 0 PIO6_24 216 i.MX28x GPIO
ID 0 ~ 216 CAT9555 GPIO

ID 216  
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13 AWbus-lite 

 

✍

13.1  

ZLG

 

LED AWorks
 

13.1.1  

AWorks aw_ LED
aw_led_  

LED LED LED
set LED aw_led_set  

LED LED
 

aw_led_set()

on off
aw_led_on aw_led_off  

LED
LED toggle LED

aw_led_toggle  

13.1.2  

AWorks
LED LED LED

ID ID 0 LED 0 1
LED int id  

aw_led_set id LED
LED LED

 aw_bool_t AW_TRUE LED AW_FALSE
LED aw_led_set()  
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aw_led_set (int id, aw_bool_t on); 

aw_led_on aw_led_off aw_led_toggle
LED

id  

aw_led_on(int id); 

aw_led_off(int id); 

aw_led_toggle(int id); 

13.1.3  

id
id LED

id LED  

AWorks aw_err_t
AW_OK

aw_errno.h

AW_OK aw_common.h  

#define AW_OK  0 

aw_errno.h 6.2 LED
id id LED

-AW_ENODEV AW_ENODEV  

LED aw_err_t LED
13.1 13.1  

13.1  LED aw_led.h  

  

aw_err_t  aw_led_set (int id, aw_bool_t on); LED  

aw_err_t  aw_led_on(int id); LED 

aw_err_t  aw_led_off(int id); LED 

aw_err_t  aw_led_toggle(int id); LED  
 

 

13.1  LED  

aw_led.h

ZLG  

13.2  

LED AWorks  
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13.2.1  

AWorks AWBus-lite LED
AWBus-lite LED 4 aw_led_on()

aw_led_off() aw_led_set() 13.1  

13.1  aw_led_on() aw_led_off()  

1 aw_err_t  aw_led_on (int id) 

2 { 

3     return aw_led_set(id, AW_TRUE); 

4 } 

5  

6 aw_err_t  aw_led_off (int id) 

7 { 

8     return aw_led_set(id, AW_FALSE); 

9 } 

aw_led_set() aw_led_toggle()
LED GPIO LED

13.2  

13.2  aw_led_set() GPIO LED  

1 static const int g_led_pins[] = {PIO2_6, PIO2_5}; 

2 int aw_led_set (int id, aw_bool_t on) 

3 { 

4  if (id >= sizeof(g_led_pins) / sizeof(g_led_pins[0])) { 

5         return -AW_ENODEV;    // ID LED 

6  } 

7  aw_gpio_set(g_led_pins[id], !on);   // GPIO LED  

8  return AW_OK; 

9 } 

LED LED
set <id> <on> id LED on LED LED0

"set 0 1" aw_led_set() 13.3  

13.3  aw_led_set() UART LED  

1 int aw_led_set (int id, aw_bool_t on) 

2 { 

3     char   buf[15]; 

4     aw_snprintf(buf, 15, "set %d %d", id, on); 

5     aw_serial_write(COM1, buf, strlen(buf)); 

6     return AW_OK; 

7 } 

LED  
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LED 13.2 13.3
LED  

LED
 

GPIO LED UART LED
13.2 13.3

13.2 13.3
 

13.2.2 LED  

LED aw_led_set()
aw_led_toggle()

LED LED

 

aw_err_t (*pfn_led_set) (void *p_cookie, int id, aw_bool_t on); 

aw_err_t (*pfn_led_toggle) (void *p_cookie, int id); 

p_cookie
C++ p_this

C p_cookie void *
 

 

struct awbl_led_servfuncs { 

aw_err_t (*pfn_led_set)   (void *p_cookie, int id, bool_t on); 

aw_err_t (*pfn_led_toggle)(void *p_cookie, int id); 

}; 

LED AWBus-lite "awbl_"
LED LED

GPIO LED
13.4 UART LED 13.5  

13.4  GPIO LED  

1 static int __led_gpio_set (void *p_cookie, int id, aw_bool_t  on) 

2 { 

3     // LED aw_gpio_set() 

4     return AW_OK; 

5 } 

6  

7 static int __led_gpio_toggle (void *p_cookie, int id) 

8 { 

9     // LED  aw_gpio_toggle() 
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10     return AW_OK; 

11 } 

12 static const struct awbl_led_servfuncs __g_led_gpio_drv_funcs = { 

13     __led_gpio_set, 

14     __led_gpio_toggle 

15 }; 

13.5  UART LED  

1 static int __led_uart_set (void *p_cookie, int id, aw_bool_t on) 

2 { 

3     // LED  

4     return AW_OK; 

5 } 

6  

7 static int __led_uart_toggle (void *p_cookie, int id) 

8 { 

9     // LED  

10     return AW_OK; 

11 } 

12  

13 static const struct awbl_led_servfuncs __g_led_uart_drv_funcs = { 

14     __led_uart_set, 

15     __led_uart_toggle 

16 }; 

__g_led_gpio_drv_funcs __g_led_uart_drv_funcs GPIO UART
LED  

13.2.3 LED  

LED pfn_led_set pfn_led_toggle
aw_led_set() aw_led_toggle()

 

p_cookie p_cookie
p_cookie

p_this aw_led_set()
p_cookie

 

p_cookie p_cookie p_cookie

p_cookie
p_cookie  

struct awbl_led_service { 

 const struct awbl_led_servfuncs *p_servfuncs;  //  

 void                       *p_cookie;   // p_cookie  

}; 
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 LED
p_cookie p_servfuncs

__g_led_gpio_drv_funcs __g_led_uart_drv_funcs p_cookie
aw_led_set()

LED pfn_led_set 13.6  

13.6  aw_led_set() 1  

1 struct awbl_led_service *__gp_led_serv; 

2 int aw_led_set (int id, aw_bool_t on) 

3 { 

4     struct awbl_led_service *p_serv = __gp_led_serv;  

5     if (p_serv == NULL) { 

6         return -AW_ENODEV; 

7     } 

8     if (p_serv->p_servfuncs->pfn_led_set) { 

9         return p_serv->p_servfuncs->pfn_led_set(p_serv->p_cookie, id, on); 

10     } 

11     return -AW_ENOTSUP; 

12 } 

__gp_led_serv LED
pfn_led_set  

LED GPIO LED
UART LED LED
LED LED

struct awbl_led_service p_next LED
 

struct awbl_led_service { 

struct awbl_led_service        *p_next;   // LED  

 const struct awbl_led_servfuncs *p_servfuncs;  //  

 void                       *p_cookie;   // p_cookie  

}; 

LED
LED ID LED

ID ID LED
LED LED ID

ID LED LED
LED ID LED ID  

LED LED MiniPort-LED 8
LED LED LED

LED LED
LED 2 9

LED 2 3 4 5 6 7 8 9 8 LED
LED LED  
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struct awbl_led_servinfo { 

 int  start_id;             // LED LED  

 int  end_id;               // LED LED  

}; 

LED LED
LED LED

p_cookie LED
LED 13.7  

13.7  LED awbl_led.h  

1 struct awbl_led_service { 

2     struct awbl_led_service          *p_next;   //  LED  

3     const struct awbl_led_servinfo   *p_servinfo;  //  LED  

4     const struct awbl_led_servfuncs   *p_servfuncs;  //  

5     void                         *p_cookie;   // p_cookie  

6 }; 

LED LED
LED id LED aw_led_set()
13.8  

13.8  aw_led_set() 2  

1 int aw_led_set (int id, aw_bool_t on) 

2 { 

3     struct awbl_led_service *p_serv = __led_id_to_serv(id);  // ID LED  

4     if (p_serv == NULL) { 

5         return -ENODEV; 

6     } 

7     if (p_serv->p_servfuncs->pfn_led_set) { 

8         return p_serv->p_servfuncs->pfn_led_set(p_serv->p_cookie, id, on); 

9     } 

10     return -AW_ENOTSUP; 

11 } 

__led_id_to_serv() ID LED __led_id_to_serv()
LED id LED ID id

LED id LED
13.9  

13.9  ID LED  

1 aw_local struct awbl_led_service *__gp_led_serv_head = NULL; 

2 aw_local struct awbl_led_service * __led_id_to_serv (int id) 

3 { 

4     struct awbl_led_service *p_serv_cur = __gp_led_serv_head; 

5     while (p_serv_cur != NULL) { 

6         if ((id >= p_serv_cur->p_servinfo->start_id) && (id <= p_serv_cur->p_servinfo->end_id)) { 
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7             return p_serv_cur;    // id LED LED  

8         } 

9         p_serv_cur = p_serv_cur->p_next; 

10     } 

11     return NULL;      // id LED NULL 

12 } 

__gp_led_serv_head NULL
LED aw_led_toggle() 13.10  

13.10  aw_led_toggle()  

1 int aw_led_toggle (int id) 

2 { 

3     struct awbl_led_service *p_serv = __led_id_to_serv(id);   // ID LED  

4     if (p_serv == NULL) { 

5         return -ENODEV; 

6     } 

7     if (p_serv->p_servfuncs->pfn_led_toggle) { 

8         return p_serv->p_servfuncs->pfn_led_toggle(p_serv->p_cookie, id); 

9  } 

10     return -AW_ENOTSUP; 

11 } 

LED
__gp_led_serv_head NULL __led_id_to_serv() NULL

-AM_ENODEV  

13.2.4 Method  

LED
LED LED __gp_led_serv_head LED  

AWbus-lite Method
AWBus-lite Method

13.2  

13.2  Method awbus_lite.h  

  

AWBL_METHOD_DEF(method, string) Method  

AWBL_METHOD(name, handler) Method  

AWBL_METHOD_END Method  

AWBL_METHOD_IMPORT(name) Method  

AWBL_METHOD_CALL(method) Method ID 

1  Method  

AWBL_METHOD_DEF() Method  

AWBL_METHOD_DEF(method, string) 
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method Method string
method  

Method Method Method

LED LED
LED Method 13.11  

13.11  Method  

AWBL_METHOD_DEF(awbl_ledserv_get, "awbl_ledserv_get"); 

awbl_ledserv_get Method Method
LED LED

LED
LED Method

Method
LED  

2  Method  

Method Method
AWBus-lite

Method Method AWBus-lite
Method  

AWBL_METHOD(name, handler) 

name AWBL_METHOD_DEF() Method handler
awbl_ledserv_get LED

Method handler LED handler
awbl_method_handler_t awbus_lite.h  

typedef aw_err_t (*awbl_method_handler_t)(struct awbl_dev *p_dev, void *p_arg); 

awbl_method_handler_t
p_dev p_arg p_dev p_this

handler p_dev p_arg void *
LED

p_arg struct awbl_led_service ** LED
LED LED

LED GPIO LED LED
Method LED 13.12  

13.12  Method  

1 aw_local aw_err_t __gpio_ledserv_get (struct awbl_dev *p_dev, void *p_arg) 

2 { 

3     //  LED   p_serv 

4      

5  *(struct awbl_led_service **)p_arg = p_serv;    // p_serv  
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6  return AW_OK; 

7 } 

8  

9 // Method  

10 aw_local aw_const struct awbl_dev_method __g_led_gpio_dev_methods[] = { 

11     AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get), // LED Method  

12     // ... Method  

13 }; 

__g_led_gpio_dev_methods Method
Method

LED LED  

3  Method  

13.12 Method AWBL_METHOD_END
Method  

AWBL_METHOD_END 

Method GPIO
LED Method LED

AWBL_METHOD_END 13.13  

13.13  AWBL_METHOD_END  

1 // Method  

2 aw_local aw_const struct awbl_dev_method __g_led_gpio_dev_methods[] = { 

3     AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get), // LED Method  

4     AWBL_METHOD_END       //  

5 }; 

4  Method  

Method Method
Method C extern  

AWBL_METHOD_IMPORT(name) 

name AWBL_METHOD_DEF() Method
13.13 Method Method awbl_ledserv_get

Method 13.14  

13.14  AWBL_METHOD_IMPORT()  

1 // Method awbl_ledserv_get 

2 AWBL_METHOD_IMPORT(awbl_ledserv_get); 

3  

4 // Method  

5 aw_local aw_const struct awbl_dev_method __g_led_gpio_dev_methods[] = { 

6     AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get), // LED Method  

7     AWBL_METHOD_END       //  

8 }; 
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5  Method ID 

Method Method
Method Method

Method ID ID
Method ID  

AWBL_METHOD_CALL(method) 

method AWBL_METHOD_DEF() Method
Method ID awbl_method_id_t ID

Method ID Method ID
Method  

AWbus-lite
Method awbus_lite.h  

awbl_method_handler_t awbl_dev_method_get(struct awbl_dev     *p_dev, 

                                       awbl_method_id_t   method); 

p_dev Method
method Method ID ID method method

NULL  

p_dev LED
13.15  

13.15  AWBL_METHOD_ CALL()  

1 awbl_method_handler_t    pfn_led_serv =  NULL; 

2 struct awbl_led_service   *p_led_serv  =  NULL; 

3 pfn_led_serv = awbl_dev_method_get(p_dev, AWBL_METHOD_CALL(awbl_ledserv_get)); 

4 if (pfn_led_serv != NULL) {     // LED  

5  pfn_led_serv(p_dev, &p_led_serv);  // LED  

6  if (p_led_serv != NULL) { 

7      //  LED  

8  } 

9 } 

AWBL_METHOD_ CALL() Method awbl_ledserv_get ID
awbl_dev_method_get() Method

LED  

13.2.5 LED  

13.15 LED
LED LED

__gp_led_serv_head LED
LED LED

AWBus-lite  

aw_err_t awbl_dev_iterate(awbl_iterate_func_t  pfunc_action, 

                      void              *p_arg, 

                      int                flags); 
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pfunc_action p_arg pfunc_action
flags  

pfunc_action awbl_iterate_func_t awbus_lite.h  

aw_err_t (*awbl_iterate_func_t)(struct awbl_dev *p_dev, void *p_arg); 

awbl_iterate_func_t p_dev
p_arg p_dev p_this

pfunc_action p_dev
p_arg awbl_dev_iterate()

p_arg  

flags

pfunc_action

13.3  

AWBL_ITERATE_INSTANCES AWBL_ITERATE_ORPHANS
pfunc_action

AWBL_ITERATE_INSTANCES
AWBL_ITERATE_ORPHANS

 

AWBL_ITERATE_INTRABLE pfunc_action 
pfunc_action

AW_OK

 

LED pfunc_action
13.15 LED __gp_led_serv_head

LED 13.16  

13.16  LED  

1 AWBL_METHOD_IMPORT(awbl_ledserv_get);    // LED Method  

2  

3 aw_local struct awbl_led_service *__gp_led_serv_head = NULL; // LED  

4  

5 // LED  

6 aw_local aw_err_t __led_serv_alloc_helper (struct awbl_dev *p_dev, void *p_arg) 

7 { 

8     awbl_method_handler_t  pfn_led_serv  =  NULL; 

9     struct awbl_led_service  *p_led_serv  =  NULL; 

10      

13.3  awbus_lite.h  

  

AWBL_ITERATE_INSTANCES  

AWBL_ITERATE_ORPHANS  

AWBL_ITERATE_INTRABLE pfunc_action  
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11     // Method NULL 

12     pfn_led_serv = awbl_dev_method_get(p_dev, AWBL_METHOD_CALL(awbl_ledserv_get)); 

13      

14     if (pfn_led_serv != NULL) {    // Method LED  

15         pfn_led_serv(p_dev, &p_led_serv);     // LED  

16         if (p_led_serv != NULL) {      // LED  

17             p_led_serv->p_next     =  __gp_led_serv_head; // LED  

18             __gp_led_serv_head  =  p_led_serv;       // p_serv  

19         } 

20     } 

21     return AW_OK; 

22 } 

23 void awbl_led_init (void) 

24 { 

25     __gp_led_serv_head = NULL; 

26     awbl_dev_iterate(__led_serv_alloc_helper, NULL, AWBL_ITERATE_INSTANCES); 

27     return AW_OK; 

28 } 

LED
AWBL_ITERATE_INSTANCES

LED
awbl_led_init() LED

aw_prj_config.c
aw_prj_early_init()

awbl_led_init() 13.17  

13.17  awbl_led_init()  

1 void aw_prj_early_init( void ) 

2 { 

3     // ....... 

4 #ifdef AW_COM_AWBL_LED 

5     awbl_led_init(); 

6 #endif 

7     // ....... 

8 } 

aw_prj_params.h LED
AW_DEV_GPIO_LED LED AW_COM_AWBL_LED

LED awbl_led_init()
13.18  

13.18  AW_COM_AWBL_LED aw_prj_params.h  

1 #ifdef AW_DEV_GPIO_LED 

2 #define AW_COM_AWBL_LED 

3 #endif 
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LED LED
LED id __led_id_to_serv() NULL

LED LED LED
LED LED  

13.3  

Method LED
LED LED

LED
LED  

13.3.1  

AWBus-lite

Method  

AWBus-lite
 

AWBus-lite
struct awbl_drvinfo 13.19  

13.19  struct awbl_drvinfo awbl_lite.h  

1 struct awbl_drvinfo { 

2     uint8_t           awb_ver;    //  AWBus  

3     uint8_t            bus_id;   // ID 

4     char           *p_drvname;   //  

5     const struct awbl_drvfuncs   *p_busfuncs;   //  

6     const struct awbl_dev_method  *p_methods;  // Method  

7     bool_t  (*pfunc_drv_probe) (awbl_dev_t *p_dev);  //  

8 }; 

 

1  AWBus-lite  

awb_ver AWBus-lite AWBus-lite
AWBL_VER_1 awbus_lite.h  

#define AWBL_VER_1              1 

awb_ver AWBL_VER_1  

2  ID 

bus_id ID

12.1
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13.4  

bus_id C “|”
AWBL_DEVID_DEVICE  

GPIO LED GPIO
GPIO AWBus-lite GPIO PLB

AWBL_BUSID_PLB LED
AWBL_DEVID_DEVICE bus_id

AWBL_BUSID_PLB | AWBL_DEVID_DEVICE AWBL_DEVID_DEVICE
AWBL_BUSID_PLB  

i.MX28x I2C PLB
AWBL_BUSID_PLB i.MX28x I2C

I2C AWBL_DEVID_BUSCTRL bus_id
AWBL_BUSID_PLB | AWBL_DEVID_BUSCTRL  

PCF85063 I2C
AWBL_BUSID_I2C PCF85063
AWBL_DEVID_DEVICE bus_id AWBL_BUSID_I2C | AWBL_DEVID_DEVICE

AWBL_DEVID_DEVICE AWBL_BUSID_I2C  

3   

p_drvname

AWBus-lite
 

GPIO LED  

#define GPIO_LED_NAME    "gpio_led" 

4   

GPIO LED

p_busfuncs struct 
awbl_drvfuncs struct awbl_drvfuncs 13.20  

13.20  struct awbl_drvfuncs awbus_lite.h  

1 struct awbl_drvfuncs {         //  

2     void (*pfunc_dev_init1) (struct awbl_dev *p_dev);   // ( ) 

3     void (*pfunc_dev_init2) (struct awbl_dev *p_dev);   // ( ) 

4     void (*pfunc_dev_connect) (struct awbl_dev *p_dev);  // ( ) 

5 }; 

13.4   

  

 AWBL_DEVID_DEVICE 

——  AWBL_DEVID_BUSCTRL 
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3 AWBus-lite

 

void (*) (struct awbl_dev *p_dev); 

GPIO LED 3
13.21  

13.21   

1 aw_local void __led_gpio_inst_init1(awbl_dev_t *p_dev) 

2 {  

3 } 

4  

5 aw_local void __led_gpio_inst_init2(awbl_dev_t *p_dev) 

6 {  

7 } 

8  

9 aw_local void __led_gpio_inst_connect(awbl_dev_t *p_dev) 

10 { 

11 } 

12  

13 aw_local aw_const struct awbl_drvfuncs __g_awbl_drvfuncs_led_gpio = { 

14     __led_gpio_inst_init1, 

15     __led_gpio_inst_init2, 

16     __led_gpio_inst_connect 

17 }; 

__g_awbl_drvfuncs_led_gpio p_busfuncs
 

p_dev
p_dev  

AWBus-lite
 

�  

OS

 

�  
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�  

 

aw_main()

 

30 1
ZLG

AWorks ZDS

 

AWBus-lite
1  

 

5  Method  

LED LED LED
Method LED Method

13.22  

13.22  Method  

1 aw_local aw_err_t __gpio_ledserv_get (struct awbl_dev *p_dev, void *p_arg) 

2 { 

3     //  LED   p_serv 

4      

5  *(struct awbl_led_service **)p_arg = p_serv;     // p_serv  

6  return AW_OK; 

7 } 

8  

9 AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get),  // LED Method  

Method Method  

AWBus-lite Method
AWBL_METHOD_END p_methods Method

13.23  

13.23  Method  

1 aw_local aw_const struct awbl_dev_method __g_led_gpio_dev_methods[] = { 
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2     AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get), // LED Method  

3      

4     // ... Method  

5      

6     AWBL_METHOD_END       //  

7 }; 

__g_led_gpio_dev_methods p_methods Method
 

6   

pfunc_drv_probe
 

aw_bool_t  (*) (awbl_dev_t *p_dev);  

p_dev  

p_dev
AW_TRUE  

 

 

pfunc_drv_probe NULL

AW_TRUE AWBus-lite
AW_FALSE

AWBus-lite  

pfunc_drv_probe
NULL

 

Method LED
Method  

13.3.2  
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PLB
awbl_plb_drvinfo_t 13.24  

13.24  awbl_plb_drvinfo_t awbl_plb.h  

1 typedef struct awbl_plb_drvinfo{ 

2     struct awbl_drvinfo super;     // AWBus-lite  

3 } awbl_plb_drvinfo_t; 

I2C awbl_i2c_drvinfo_t
13.25  

13.25  awbl_i2c_drvinfo_t awbl_i2cbus.h  

1 typedef struct awbl_i2c_drvinfo { 

2     struct awbl_drvinfo super;       //  AWBus-lite  

3 } awbl_i2c_drvinfo_t; 

 

13.3.3  

 

AWBus-lite struct awbl_dev

LED  

1 struct awbl_led_gpio_dev { 

2  struct awbl_dev          dev; 

3     //  

4 }; 

LED LED
LED LED 13.26  

13.26  LED awbl_led.h  

1 struct awbl_led_service { 

2     struct awbl_led_service          *p_next;   //  LED  

3     const struct awbl_led_servinfo   *p_servinfo;  //  LED  

4     const struct awbl_led_servfuncs   *p_servfuncs;  //  

5     void                         *p_cookie;   // p_cookie  

6 }; 

LED LED
LED LED LED
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LED LED
LED 13.27  

13.27  LED  

1 struct awbl_led_gpio_dev { 

2     struct awbl_dev           dev;    //  AWBus-lite  

3     struct awbl_led_service   led_serv;   // LED  

4 }; 

LED LED

 

aw_local struct awbl_led_gpio_dev  __g_led_gpio_dev; 

13.3.4  

 

LED GPIO LED
LED GPIO LED

LED GPIO
LED LED LED

 

 

struct awbl_led_gpio_param { 

 const uint16_t             *p_led_gpios;    // LED  

 uint8_t                    num_leds;        // LED  

 uint8_t                    active_low;      // LED LED 

}; 

GPIO
GPIO GPIO

 

struct awbl_led_gpio_param { 

 const uint16_t             *p_led_gpios;     // LED  

 uint8_t                    num_leds;         // LED  

 uint8_t                    active_low;       // LED  

 void      (*pfn_plfm_init)(void);   // LED  

}; 

pfn_plfm_init
LED

NULL  

LED
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LED LED LED LED
LED LED 13.28  

13.28  LED  

1 struct awbl_led_servinfo { 

2  int  start_id;      // LED LED  

3  int  end_id;        // LED LED  

4 }; 

LED
LED ID ID

LED 13.29  

13.29  LED  

1 struct awbl_led_gpio_param { 

2  const uint16_t       *p_led_gpios;     // LED  

3  struct awbl_led_servinfo  led_servinfo;   // LED  

4  uint8_t           num_leds;       // LED  

5  uint8_t          active_low;    // LED  

6  void             (*pfn_plfm_init)(void);   // LED  

7 }; 

EPC-AW280 LED
RUN Error PIO2_6

PIO2_5 13.2 GPIO
LED GPIO

LED LED ID
0 1 LED

13.30  

13.30  LED  

1 aw_local aw_const uint16_t  __g_led_gpios[] = { // LED GPIO  

2     PIO2_6,            // RUN LED  

3     PIO2_5            // Error LED  

4 }; 

5  

6 aw_local aw_const struct awbl_led_gpio_param __g_led_gpio_param = { // LED  

7     __g_led_gpios,                   // LED   

8     { 

9         0,       //  

10         AW_NELEMENTS(__g_led_gpios)-1 // LED 1 2 LED 1 

11     },                               

12     AW_NELEMENTS(__g_led_gpios),        // LED  

13     AW_TRUE,                            // GPIO LED  

14     NULL                           // NULL 

15 }; 

 

13.2  LED  
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13.3.5  

LED
GPIO

13.21 3 3  

awbl_dev_t *
p_dev p_dev

GPIO LED struct 
awbl_led_gpio_dev 13.27 p_dev

13.31  

13.31  p_dev  

1 aw_local void __led_gpio_inst_init2(awbl_dev_t *p_dev) 

2 {  

3     struct awbl_led_gpio_dev *p_this = (struct awbl_led_gpio_dev *)p_dev;  //  

4     // p_this  

5 } 

AWBus-lite p_dev
AWBL_DEVHCF_GET() const struct awbl_devhcf *

struct awbl_devhcf 12.2
13.32  

13.32  AWBL_DEVHCF_GET()  

1 aw_local void __led_gpio_inst_init2(awbl_dev_t *p_dev) 

2 {  

3     const struct awbl_devhcf *p_devhcf = AWBL_DEVHCF_GET(p_dev); //  

4     p_devhcf->p_name     //  

5     p_devhcf->unit        //  

6     p_devhcf->bus_type    //  

7     p_devhcf->bus_index  //  

8     p_devhcf->p_devinfo   //  

9 } 

AWBus-lite 13.5  

13.5  awbus_lite.h  

  

AWBL_DEV_NAME_GET(p_dev)  

AWBL_DEV_UNIT_GET(p_dev)  

AWBL_DEV_BUS_TYPE_GET(p_dev)  

AWBL_DEV_BUS_INDEX_GET(p_dev)  

AWBL_DEVINFO_GET(p_dev)  
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const void * p_devinfo
GPIO LED struct 

awbl_led_gpio_param 13.29
 

1 aw_local void __led_gpio_inst_init2(awbl_dev_t *p_dev) 

2 { 

3     struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_dev); 

4     // p_par p_par->active_low 

5 } 

1   

13.33  

13.33   

1 aw_local void __led_gpio_inst_init1(awbl_dev_t *p_dev) 

2 {  

3 } 

2   

GPIO
13.34  

13.34   

1 aw_local void __led_gpio_inst_init2(awbl_dev_t *p_dev) 

2 {  

3     struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_dev); 

4     int i = 0, gpio_pin = 0; 

5     if (p_par->pfn_plfm_init != NULL) { //  

6         p_par->pfn_plfm_init(); 

7     } 

8     for (i = 0; i < p_par->num_leds; i++) {  

9         gpio_pin = p_par->p_led_gpios[i];     //  

10         aw_gpio_pin_cfg(gpio_pin, AW_GPIO_OUTPUT);  //  

11         aw_gpio_set(gpio_pin, p_par->active_low);   // LED 

12     } 

13 } 

LED
active_low

LED active_low
1 LED

active_low
LED

active_low GPIO LED
13.6 active_low

GPIO LED LED

13.6  LED  

LED  
LED  

active_low GPIO  

0 0  

0 1  

1 0  

1 1  



AWorks C  

368 

GPIO active_low LED
 

3   

LED
13.35  

13.35   

1 aw_local void __led_gpio_inst_connect(awbl_dev_t *p_dev) 

2 {  

3 } 

struct awbl_drvfuncs
13.36  

13.36  struct awbl_drvfuncs  

1 aw_local aw_const struct awbl_drvfuncs __g_awbl_drvfuncs_led_gpio = { 

2     __led_gpio_inst_init1, 

3     __led_gpio_inst_init2, 

4     __led_gpio_inst_connect 

5 }; 

__g_awbl_drvfuncs_led_gpio p_busfuncs  

struct awbl_drvfuncs
NULL 13.36

pfunc_dev_init1 pfunc_dev_connect
NULL struct awbl_drvfuncs 13.37  

13.37  struct awbl_drvfuncs  

1 aw_local aw_const struct awbl_drvfuncs __g_awbl_drvfuncs_led_gpio = { 

2     NULL, 

3     __led_gpio_inst_init2, 

4     NULL 

5 }; 

13.3.6 LED  

LED LED LED
LED LED 13.38  

13.38  LED awbl_led.h  

1 struct awbl_led_service { 

2     struct awbl_led_service          *p_next;   //  LED  

3     const struct awbl_led_servinfo   *p_servinfo;  //  LED  

4     const struct awbl_led_servfuncs   *p_servfuncs;  //  

5     void                         *p_cookie;   // p_cookie  

6 }; 
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LED struct awbl_led_service led_serv
13.27 LED led_serv  

1  p_next  

LED p_next LED
LED LED p_next

NULL 13.39  

13.39  LED p_next  

1 struct awbl_led_gpio_dev   *p_this = (struct awbl_led_gpio_dev *)p_dev; 

2 p_this->led_serv.p_next = NULL; 

2  p_servinfo  

LED p_servinfo LED LED
LED p_servinfo LED

13.40  

13.40  LED p_servinfo  

1 struct awbl_led_gpio_dev   *p_this = (struct awbl_led_gpio_dev *)p_dev; 

2 struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_dev); 

3  

4 p_this->led_serv.p_servinfo = &p_par->led_servinfo; 

3  p_servfuncs  

LED struct 
awbl_led_servfuncs 13.41  

13.41  struct awbl_led_servfuncs awbl_led.h  

1 struct awbl_led_servfuncs { 

2     aw_err_t (*pfn_led_set)   (void *p_cookie, int id, bool_t on); 

3     aw_err_t (*pfn_led_toggle)(void *p_cookie, int id); 

4 }; 

LED p_servfuncs p_servfuncs
LED struct 

awbl_led_servfuncs 13.42  

13.42  LED  

1 aw_local aw_err_t __led_gpio_set (void *p_cookie, int id, bool_t on) 

2 { 

3     struct awbl_led_gpio_dev   *p_this = (struct awbl_led_gpio_dev *)p_cookie; 

4     struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_this); 

5      

6     int gpio_pin = id - p_par->led_servinfo.start_id;     // GPIO  

7      

8     aw_gpio_set(p_par->p_led_gpios[gpio_pin], on ^ p_par->active_low);  // GPIO  

9      
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10     return AW_OK; 

11 } 

12  

13 aw_local aw_err_t __led_gpio_toggle(void *p_cookie, int id) 

14 { 

15     struct awbl_led_gpio_dev   *p_this = (struct awbl_led_gpio_dev *)p_cookie; 

16     struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_this); 

17      

18     int gpio_pin = id - p_par->led_servinfo.start_id; 

19      

20     aw_gpio_toggle(p_par->p_led_gpios[gpio_pin]);     // GPIO  

21      

22     return AW_OK; 

23 } 

24  

25 aw_local aw_const struct awbl_led_servfuncs __g_led_servfuncs = { 

26     __led_gpio_set, 

27     __led_gpio_toggle 

28 }; 

p_cookie
p_cookie void * struct awbl_led_gpio_dev * p_cookie

p_cookie  

LED
LED ID  

LED 0 LED ID
LED LED ID

ID  

int gpio_pin = id - p_par->led_servinfo.start_id; 

__led_gpio_set()
on

LED LED
active_low  

on active_low
GPIO

13.7 active_low 0
GPIO LED
on 1 LED GPIO

on 0
LED GPIO  

active_low on GPIO 0 active_low on
GPIO 1 0 1

GPIO active_low on GPIO  

aw_gpio_set(p_par->p_led_gpios[gpio_pin], on ^ p_par->active_low);  // GPIO  

13.7  GPIO active_low on  

GPIO  
GPIO  

active_low on 

0 1 1 

0 0 0 

1 1 0 

1 0 1 
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__led_gpio_toggle() GPIO
active_low  

aw_gpio_toggle(p_par->p_led_gpios[gpio_pin]);      // GPIO  

LED __g_led_servfuncs
LED p_servfuncs 13.43  

13.43  p_servfuncs  

1 struct awbl_led_gpio_dev *p_this = (struct awbl_led_gpio_dev *)p_dev; 

2 p_this->led_serv.p_servfuncs = &__g_led_servfuncs; 

4  p_cookie  

LED p_cookie
p_cookie p_cookie LED

p_cookie LED p_cookie
LED p_cookie  

p_cookie p_this
LED p_cookie p_this 13.44  

13.44  p_cookie  

1 struct awbl_led_gpio_dev *p_this = (struct awbl_led_gpio_dev *)p_dev; 

2 p_this->led_serv.p_cookie     = (void *)p_this; 

13.42 LED p_cookie
 

LED

LED LED
LED

 

13.3.7 Method  

Method LED LED
Method Method Method

LED Method awbl_ledserv_get Method
LED 13.45  

13.45  LED  

1 aw_local aw_err_t __gpio_ledserv_get (struct awbl_dev *p_dev, void *p_arg)  

2 { 

3     struct awbl_led_gpio_dev   *p_this = (struct awbl_led_gpio_dev *)p_dev;  

4     struct awbl_led_gpio_param *p_par = (struct awbl_led_gpio_param*)AWBL_DEVINFO_GET(p_dev); 

5      

6     // LED  

7     p_this->led_serv.p_next  =  NULL; 

8     p_this->led_serv.p_servinfo =  &p_par->led_servinfo; 
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9     p_this->led_serv.p_cookie  =  (void *)p_this; 

10     p_this->led_serv.p_servfuncs =  &__g_led_servfuncs; 

11      

12  *(struct awbl_led_service **)p_arg = &(p_this->led_serv);   // LED  

13  return AW_OK; 

14 } 

Method  

AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get),  // LED Method  

Method LED
LED Method LED Method

13.46  

13.46  LED Method  

1 AWBL_METHOD_IMPORT(awbl_ledserv_get);    // LED Method  

2 // Method  

3 aw_local aw_const struct awbl_dev_method __g_led_gpio_dev_methods[] = { 

4     AWBL_METHOD(awbl_ledserv_get, __gpio_ledserv_get), // LED Method  

5     AWBL_METHOD_END       //  

6 }; 

__g_led_gpio_dev_methods p_methods  

13.3.8  

LED
AWbus-lite

LED  

GPIO LED PLB PLB
awbl_plb_drvinfo_t

13.47  

13.47  awbl_plb_drvinfo_t awbl_plb.h  

1 typedef struct awbl_plb_drvinfo{ 

2     struct awbl_drvinfo super;     //  

3 } awbl_plb_drvinfo_t; 

LED 13.48  

13.48  LED  

1 aw_local aw_const awbl_plb_drvinfo_t  __g_drvinfo_led_gpio = { 

2     { 

3         AWBL_VER_1,      // AWBus-lite  

4         AWBL_BUSID_PLB,     // PLB  

5         GPIO_LED_NAME,     //  

6         &__g_awbl_drvfuncs_led_gpio,   //  



AWorks C  

373 

7         &__g_led_gpio_dev_methods[0],   // Method  

8         NULL        //  

9     } 

10 }; 

AWBus-lite  

aw_err_t awbl_drv_register(const struct awbl_drvinfo *p_drvinfo); 

p_drvinfo AW_OK
-AW_ENOSPC

-AW_ENOTSUP AWbus-lite awb_ver
LED 13.49  

13.49  LED  

awbl_drv_register((struct awbl_drvinfo *)&__g_drvinfo_led_gpio); 

__g_drvinfo_led_gpio
__g_drvinfo_led_gpio struct awbl_drvinfo *  

LED
__g_drvinfo_led_gpio

LED 13.49
__g_drvinfo_led_gpio

 

LED
13.50  

13.50  LED  

1 void awbl_led_gpio_drv_register(void) 

2 { 

3  awbl_drv_register((struct awbl_drvinfo *)&__g_drvinfo_led_gpio); 

4 } 

LED
awbl_led_gpio_drv_register()  

aw_prj_config.c awbl_group_init()
awbl_led_gpio_drv_register()

13.51  

13.51   

1 static void awbl_group_init (void) 

2 { 
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3     // ....... 

4      

5 #ifdef AW_DRV_AWBL_GPIO_LED 

6     awbl_led_gpio_drv_register(); 

7 #endif 

8      

9     // ....... 

10 } 

AW_DRV_AWBL_GPIO_LED
LED aw_prj_params.h LED
AW_DEV_GPIO_LED GPIO LED
AW_DRV_AWBL_GPIO_LED LED

13.52  

13.52  AW_DRV_AWBL_GPIO_LED aw_prj_params.h  

1 #ifdef AW_DEV_GPIO_LED 

2 #define AW_DRV_AWBL_GPIO_LED 

3 #endif 

13.4  

LED AWbus-lite
 

�  

ZLG  

�  

LED METHOD

ZLG
 

�  

Method
AWorks

AWorks
 

LED

LED __g_drvinfo_led_gpio
13.48  

1   

2   
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3   

4   

5   

6  LED  

7  Method LED  

8   

PCF85063
PCF85063 12.12

AWorks RTC PCF85063
PCF85063  

PCF85063 NXP /

13.3
SCL SDA I2C VDD VSS
OSCI OSCO 32.768KHz PCF85063

CLKOUT
INT  

13.4.1  

PCF85063 "pcf85063"  

#define AWBL_PCF85063_NAME   "pcf85063" 

p_drvname AWBL_PCF85063_NAME  

13.4.2  

PCF85063 I2C
AWBL_BUSID_I2C

 

PCF85063
RTC

AWBL_DEVID_DEVICE  

bus_id AWBL_BUSID_I2C | AWBL_DEVID_DEVICE
AWBL_DEVID_DEVICE AWBL_BUSID_I2C  

13.4.3  

AWBus-lite
I2C struct awbl_i2c_device 13.53  

13.53  struct awbl_i2c_device  

1 struct awbl_i2c_device { 

2     struct awbl_dev super;            //  AWBus  

3 }; 

struct awbl_i2c_device AWBus-lite

 
13.3  PCF85063  
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I2C  

PCF85063 13.54  

13.54  PCF85063 1  

1 typedef struct awbl_pcf85063_dev { 

2  struct awbl_i2c_device super; // I2C device  

3     //  

4 } awbl_pcf85063_dev_t; 

PCF85063 AWBus-lite
AWBus-lite

13.4  

PCF85063 PCF85063
RTC AWBus-lite RTC

struct awbl_rtc_service 13.55  

13.55  RTC awbl_rtc.h  

1 struct awbl_rtc_service { 

2     struct awbl_rtc_service          *p_next;   //  RTC  

3     const struct awbl_rtc_servinfo   *p_servinfo;  //  RTC  

4     const struct awbl_rtc_servopts   *p_servfuncs;  //  

5     void                         *p_cookie;   // p_cookie  

6 }; 

p_next RTC RTC
p_servinfo RTC RTC RTC
struct awbl_rtc_servinfo 13.56  

13.56  RTC awbl_rtc.h  

1 struct awbl_rtc_servinfo { 

2     int rtc_id;  // RTC  

3 }; 

RTC ID RTC ID
RTC ID RTC

ID RTC ID RTC  

p_servfuncs struct awbl_rtc_servopts RTC
13.57  

13.57  RTC awbl_rtc.h  

1 struct awbl_rtc_servopts { 

2     aw_err_t (*time_get)(void *p_cookie, aw_tm_t *p_tm);   //  RTC  

3     aw_err_t (*time_set)(void *p_cookie, aw_tm_t *p_tm);   //  RTC  

4     aw_err_t (*dev_ctrl)(void *p_cookie, int req, void *arg);     // RTC  

5 }; 

PCF85063 RTC
RTC  

 
13.4  PCF85063  
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p_cookie
 

PCF85063 RTC RTC
RTC RTC RTC

RTC PCF85063
13.58  

13.58  PCF85063 2  

1 typedef struct awbl_pcf85063_dev { 

2     struct awbl_i2c_device  super;   // I2C device  

3     struct awbl_rtc_service  rtc_serv;   // RTC  

4 } awbl_pcf85063_dev_t; 

PCF85063 PCF85063
 

13.4.4  

PCF85063 RTC RTC RTC
p_servinfo RTC ID

13.56 ID RTC ID
PCF85063 RTC

PCF85063 13.59  

13.59  PCF85063 1  

1 typedef struct awbl_pcf85063_devinfo {    

2     struct awbl_rtc_servinfo  rtc_servinfo;    //  RTC  

3     //  

4 } awbl_pcf85063_devinfo_t; 

PCF85063 I2C I2C
addr 13.60  

13.60  PCF85063 2  

1 typedef struct awbl_pcf85063_devinfo {    

2     struct awbl_rtc_servinfo  rtc_servinfo;    //  RTC  

3     uint8_t addr;                             //  

4 } awbl_pcf85063_devinfo_t; 

13.4.5  

p_busfuncs
13.19 13.61  

13.61   

1 aw_local void __pcf85063_inst_init1(awbl_dev_t *p_dev) 

2 { 

3 } 
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4 aw_local void __pcf85063_inst_init2(awbl_dev_t *p_dev) 

5 {  

6 } 

7 aw_local void __pcf85063_inst_connect(awbl_dev_t *p_dev) 

8 { 

9 } 

10 aw_local aw_const struct awbl_drvfuncs __g_pcf85063_drvfuncs = { 

11     __pcf85063_inst_init1, 

12     __pcf85063_inst_init2, 

13     __pcf85063_inst_connect 

14 }; 

__g_pcf85063_drvfuncs p_busfuncs  

PCF85063

PCF85063
 

PCF85063
CLKOUT

2 control and 
status register2 0x01

bit2 ~ bit0 13.8

PCF85063
000 32768

CLKOUT
111  

PCF85063 I2C AWBus-lite I2C
I2C 13.9  

13.9  I2C  

  

aw_err_t awbl_i2c_read(struct awbl_i2c_device   *p_dev, 

                    uint16_t                flags, 

                    uint16_t                addr, 

                    uint32_t                subaddr, 

                    void                   *p_buf, 

                    size_t                  nbytes); 

I2C  

aw_err_t awbl_i2c_write(struct awbl_i2c_device   *p_dev, 

                     uint16_t                flags, 

                     uint16_t                addr, 

                     uint32_t                subaddr, 

                     const void              *p_buf, 

                     size_t                  nbytes); 

I2C  

13.8  CLKOUT  

 Hz   (Hz) 

000 32768 100 2048 

001 16384 101 1024 

010 8192 110 1 

011 4096 111 0  
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I2C 7.14 “aw_”
 

�  

awbl_ AWBus-lite
I2C struct awbl_i2c_device AWBus-lite

AWBus-lite I2C
 

aw_ I2C aw_i2c_mkdev()
I2C aw_i2c_device_t

AWBus-lite I2C AWbus-lite
ID ID ID

I2C  

PCF85063 I2C PCF85063 PCF85063
struct awbl_i2c_device struct awbl_i2c_device

AWBus-lite PCF85063
p_dev PCF85063

struct awbl_i2c_device  

�  

I2C p_dev subaddr p_buf nbytes
/ / flags addr

I2C
aw_i2c_mkdev() I2C
aw_i2c_mkdev()  

7.15
I2C  

2 0x01 3 111
CLKOUT 13.62  

13.62  CLKOUT  

1 aw_local void __pcf85063_inst_init (awbl_dev_t *p_dev) 

2 { 

3     struct awbl_pcf85063_dev   *p_this   =  (struct awbl_pcf85063_dev *)p_dev; 

4     struct awbl_pcf85063_devinfo *p_devinfo  =  (struct awbl_pcf85063_devinfo *) 

5                                                      AWBL_DEVINFO_GET(p_dev) 

6     uint8_t data[1]; 

7     if (AW_OK != awbl_i2c_read((struct awbl_i2c_device *)p_this, 

8                               AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

9                               p_devinfo->addr, 

10                               0x01,    //  

11                               data, 

12                               1)) { 

13          return; 

14     } 
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15     if ((data[0] & 0x07) != 0x07) {     //  111  111 

16         data[0] |= 0x07; 

17         awbl_i2c_write((struct awbl_i2c_device *)p_this, 

18                       AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

19                       p_devinfo->addr, 

20                       0x01,      //  

21                       data, 

22                       1); 

23     } 

24 } 

p_dev PCF85063 p_dev
0x01

111 111  

PCF85063 I2C

13.63  

13.63   

1 #define __PCF85063_REG_CS2        0x01    //  & 2  

2  

3 /*  */ 

4 #define __PCF85063_DEV_DECL(p_this, p_dev)  struct awbl_pcf85063_dev *p_this = \ 

5                 (struct awbl_pcf85063_dev *)(p_dev) 

6  

7 /*  */ 

8 #define __PCF85063_DEVINFO_DECL(p_devinfo, p_dev)  struct awbl_pcf85063_devinfo *p_devinfo = \ 

9                 (struct awbl_pcf85063_devinfo *)AWBL_DEVINFO_GET(p_dev) 

10  

11 aw_local void __pcf85063_inst_connect(awbl_dev_t *p_dev) 

12 { 

13     __PCF85063_DEV_DECL(p_this, p_dev); 

14     __PCF85063_DEVINFO_DECL(p_devinfo, p_this); 

15     uint8_t data[1]; 

16      

17     if (AW_OK != awbl_i2c_read((struct awbl_i2c_device *)p_this, 

18                               AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

19                                 p_devinfo->addr, 

20                               __PCF85063_REG_CS2, 

21                               data, 

22                               1)) { 

23          return; 

24     } 

25      

26     if ((data[0] & 0x07) != 0x07) { 
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27         data[0] |= 0x07; 

28         awbl_i2c_write((struct awbl_i2c_device *)p_this, 

29                       AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

30                       p_devinfo->addr, 

31                       __PCF85063_REG_CS2, 

32                       data, 

33                       1); 

34     } 

35 } 

p_dev
 

 

13.4.6  

PCF85063 RTC RTC rtc_serv
struct awbl_rtc_service 13.64  

13.64  RTC awbl_rtc.h  

1 struct awbl_rtc_service { 

2     struct awbl_rtc_service          *p_next;   //  RTC  

3     const struct awbl_rtc_servinfo   *p_servinfo;  //  RTC  

4     const struct awbl_rtc_servopts   *p_servfuncs;  //  

5     void                         *p_cookie;   // p_cookie  

6 }; 

1  p_next  

p_next RTC RTC NULL
13.65  

13.65  p_next  

1 __PCF85063_DEV_DECL(p_this, p_dev); 

2 p_this->rtc_serv.p_next = NULL; 

2  p_servinfo  

p_servinfo RTC RTC
rtc_servinfo 13.66  

13.66  p_servinfo  

1 __PCF85063_DEV_DECL(p_this, p_dev); 

2 __PCF85063_DEVINFO_DECL(p_devinfo, p_this); 

3 p_this->rtc_serv.p_servinfo  = &p_devinfo->rtc_servinfo; 

3  p_servopts  

p_servopts RTC RTC
 struct awbl_rtc_servopts 13.57  

� time_get  
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� time_set  

� dev_ctrl NULL  

13.67  

13.67  RTC  

1 aw_local aw_err_t __pcf85063_time_get (void *p_cookie, aw_tm_t *p_tm) 

2 { 

3     // PCF85063 p_tm  

4     return AW_OK; 

5 } 

6  

7 aw_local aw_err_t __pcf85063_time_set (void *p_cookie, aw_tm_t *p_tm) 

8 { 

9     // p_tm PCF85063  

10     return AW_OK; 

11 } 

12  

13 aw_local aw_const struct awbl_rtc_servopts __g_pcf85063_servopts = { 

14     __pcf85063_time_get, 

15     __pcf85063_time_set, 

16     NULL 

17 }; 

__g_pcf85063_servopts RTC p_servopts
 

PCF85063 0x04 ~ 0x0A 13.10
 

13.10   

  

0x04 7  0 ~ 59 

0x05 7  0 ~ 59 

0x06 6  0 ~ 23 

0x07 6 1 ~ 31 

0x08 3 0 ~ 6 

0x09 5 1 ~ 12 

0x0A 8 0 ~ 99 

BCD 4
23 2 4

0010 3 4 0011 0010 0011
5 3 7

3 4 13.11  
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13.11   

 
(Bit) 

6 5 4 3 2 1 0 

0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 1 

  

11 0 0 1 0 0 0 1 

  

58 1 0 1 1 0 0 0 

59 1 0 1 1 0 0 1 

7 PCF85063 24
12 AWorks 24

PCF85063 24 0 ~ 23
2 2 6 2

4 1 ~ 31 3 2
6 2 4

0 ~ 6 6 3
3 3 1 

~ 12 1 1 5
1 4 8

4 BCD 4
9 0 ~ 99  

BCD AWorks
13.68  

13.68  BCD aw_common.h  

1 #define AW_BCD_TO_HEX(val)  (((val) & 0x0f) + ((val) >> 4) * 10) // BCD  

2 #define AW_HEX_TO_BCD(val)  ((((val) / 10) << 4) + (val) % 10)  // BCD  

p_tm
13.69  

13.69   

1 #define __PCF85063_REG_SEC      0x04     //  

2  

3 aw_local aw_err_t __pcf85063_time_get (void *p_cookie, aw_tm_t *p_tm) 

4 { 

5     uint8_t data[7]; 

6     __PCF85063_DEV_DECL(p_this, p_cookie); 

7     __PCF85063_DEVINFO_DECL(p_devinfo, p_cookie); 

8     if (AW_OK != awbl_i2c_read((struct awbl_i2c_device *)p_this, 

9                                AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 
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10                                p_devinfo->addr, 

11                                __PCF85063_REG_SEC, 

12                                data, 

13                                7)) { 

14         return -AW_EIO; 

15     } 

16     p_tm->tm_sec   =  AW_BCD_TO_HEX(data[0] & ~0x80); 

17     p_tm->tm_min   =  AW_BCD_TO_HEX(data[1] & ~0x80); 

18     p_tm->tm_hour  = AW_BCD_TO_HEX(data[2] & ~0xC0); 

19     p_tm->tm_mday  =  AW_BCD_TO_HEX(data[3] & ~0xC0); 

20     p_tm->tm_mon  =  AW_BCD_TO_HEX(data[5] & ~0xE0) - 1; 

21     p_tm->tm_year  =  AW_BCD_TO_HEX(data[6]); 

22     if (p_tm->tm_year < 70) { 

23         p_tm->tm_year += 100; 

24     } 

25     return AW_OK; 

26 } 

p_cookie RTC
p_cookie  

7
BCD

tm_year 1900 PCF85063
0 ~ 99 1900 ~ 1999
tm_year 70 PCF85063 70 tm_year 100

0 ~ 69 100 ~ 169 70 ~ 99
70 ~ 99 70 ~ 169 1970 

~ 2069 1970  

PCF85063
13.70  

13.70   

1 aw_local aw_err_t __pcf85063_time_set (void *p_cookie, aw_tm_t *p_tm) 

2 { 

3     uint8_t data[7]; 

4      

5     __PCF85063_DEV_DECL(p_this, p_cookie); 

6     __PCF85063_DEVINFO_DECL(p_devinfo, p_cookie); 

7      

8     data[0]  =  AW_HEX_TO_BCD(p_tm->tm_sec); 

9     data[1]  =  AW_HEX_TO_BCD(p_tm->tm_min); 

10     data[2]  =  AW_HEX_TO_BCD(p_tm->tm_hour); 

11     data[3]  =  AW_HEX_TO_BCD(p_tm->tm_mday); 

12     data[4]  =  AW_HEX_TO_BCD(p_tm->tm_wday); 

13     data[5]  =  AW_HEX_TO_BCD(p_tm->tm_mon + 1); 
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14     data[6]  =  AW_HEX_TO_BCD(p_tm->tm_year % 100); 

15      

16     if ((p_tm->tm_year < 70) || (p_tm->tm_year > 170)) { 

17         return –AW_ETIME; 

18     } 

19      

20     if (awbl_i2c_write((struct awbl_i2c_device *)p_this, 

21                        AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

22                        p_devinfo->addr, 

23                        __PCF85063_REG_SEC, 

24                        data, 

25                        7) != AW_OK) { 

26         return -AW_EIO; 

27     } 

28      

29     return AW_OK; 

30 } 

data
tm_mon 0 ~ 11

PCF85063 1 ~ 12
PCF85063 1 tm_mon

tm_year 70 ~ 169 1970 ~ 2069 tm_year
0 ~ 99 70

100 100 ~ 169 0 ~ 69 70 ~ 99
70 ~ 99 100 100 100

tm_year 100  

4  p_cookie  

p_cookie
p_cookie p_cookie RTC p_cookie

p_cookie p_this
RTC p_cookie p_this 13.71  

13.71  p_cookie  

1 __PCF85063_DEV_DECL(p_this, p_dev); 

2 p_this->rtc_serv.p_cookie = (void *)p_this; 

13.69 13.70 RTC
p_cookie  

RTC RTC
 

13.4.7 Method  

RTC Method awbl_rtcserv_get PCF85063
RTC Method RTC

13.72  
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13.72  RTC  

1 aw_local aw_err_t __pcf85063_rtcserv_get (struct awbl_dev *p_dev, void *p_arg) 

2 { 

3     __PCF85063_DEV_DECL(p_this, p_dev); 

4     __PCF85063_DEVINFO_DECL(p_devinfo, p_dev); 

5     struct awbl_rtc_service *p_serv = &p_this->rtc_serv; 

6     p_serv->p_next      = NULL; 

7     p_serv->p_servinfo  = &p_devinfo->rtc_servinfo; 

8     p_serv->p_servopts  = &__g_pcf85063_servopts; 

9     p_serv->p_cookie    = (void *)p_dev; 

10     *(struct awbl_rtc_service **)p_arg = p_serv; 

11     return AW_OK; 

12 } 

Method  

AWBL_METHOD(awbl_rtcserv_get, __pcf85063_rtcserv_get),  // RTC Method  

Method PCF85063
RTC Method RTC Method

13.73  

13.73  PCF85063 Method  

1 AWBL_METHOD_IMPORT(awbl_rtcserv_get);   // RTC Method  

2 // Method  

3 aw_local aw_const struct awbl_dev_method __g_pcf85063_dev_methods[] = { 

4     AWBL_METHOD(awbl_rtcserv_get, __pcf85063_rtcserv_get), // RTC Method  

5     AWBL_METHOD_END       //  

6 }; 

__g_pcf85063_dev_methods p_methods  

13.4.8  

PCF85063 I2C
I2C awbl_i2c_drvinfo_t

13.74  

13.74  awbl_i2c_drvinfo_t awbl_i2cbus.h  

1 typedef struct awbl_i2c_drvinfo{ 

2     struct awbl_drvinfo super;     //  

3 } awbl_i2c_drvinfo_t; 

PCF85063 13.75  

13.75  PCF85063  

1 aw_local aw_const awbl_i2c_drvinfo_t __g_pcf85063_drv_registration = { 

2     { 
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3         AWBL_VER_1,                     // AWBus-lite  

4         AWBL_BUSID_I2C,                 // I2C  

5         AWBL_PCF85063_NAME,           //  

6         &__g_pcf85063_drvfuncs,          //  

7         &__g_pcf85063_dev_methods[0],   // Method  

8         NULL                           //  

9     } 

10 }; 

PCF85063
13.76  

13.76  PCF85063  

1 void awbl_pcf85063_drv_register (void) 

2 { 

3     awbl_drv_register((struct awbl_drvinfo *)&__g_pcf85063_drv_registration); 

4 } 

PCF85063 13.77 13.78  

13.77  PCF85063 awbl_pcf85063.h  

1 #ifndef __AWBL_PCF85063_H 

2 #define __AWBL_PCF85063_H 

3  

4 #ifdef __cplusplus 

5 extern "C" { 

6 #endif  

7  

8 #include "awbl_rtc.h" 

9 #include "awbl_i2cbus.h" 

10  

11 #define AWBL_PCF85063_NAME   "pcf85063"  // PCF85063  

12  

13 /* PCF85063  */ 

14 typedef struct awbl_pcf85063_devinfo {    

15     struct awbl_rtc_servinfo  rtc_servinfo;    //  RTC  

16     uint8_t addr;                             //  

17 } awbl_pcf85063_devinfo_t; 

18  

19 /* PCF85063  */ 

20 typedef struct awbl_pcf85063_dev { 

21     struct awbl_i2c_device  super;          //  AWBus I2C device  

22     struct awbl_rtc_service  rtc_serv;       //  RTC  

23 } awbl_pcf85063_dev_t; 

24  

25 /* PCF85063  */ 
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26 void awbl_pcf85063_drv_register (void); 

27  

28 #ifdef __cplusplus 

29 } 

30 #endif 

31  

32 #endif 

13.78  PCF85063 awbl_pcf85063.c  

1 #include "apollo.h" 

2 #include "awbus_lite.h" 

3 #include "awbl_i2cbus.h" 

4 #include "awbl_rtc.h" 

5 #include "driver/rtc/awbl_pcf85063.h" 

6 #include "time.h" 

7  

8 #define __PCF85063_REG_CS2        0x01    //  & 2  

9 #define __PCF85063_REG_SEC       0x04    //  

10  

11 /*  */ 

12 #define __PCF85063_DEV_DECL(p_this, p_dev)  struct awbl_pcf85063_dev *p_this = \ 

13                 (struct awbl_pcf85063_dev *)(p_dev) 

14  

15 /*  */ 

16 #define __PCF85063_DEVINFO_DECL(p_devinfo, p_dev)  struct awbl_pcf85063_devinfo *p_devinfo = \ 

17                 (struct awbl_pcf85063_devinfo *)AWBL_DEVINFO_GET(p_dev) 

18 

19 aw_local aw_err_t __pcf85063_time_get (void *p_cookie, aw_tm_t *p_tm) 

20 { 

21     uint8_t data[7]; 

22     __PCF85063_DEV_DECL(p_this, p_cookie); 

23     __PCF85063_DEVINFO_DECL(p_devinfo, p_cookie); 

24     if (AW_OK != awbl_i2c_read((struct awbl_i2c_device *)p_this, 

25                                AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

26                                p_devinfo->addr, 

27                                __PCF85063_REG_SEC, 

28                                data, 

29                                7)) { 

30         return -AW_EIO; 

31     } 

32     p_tm->tm_sec   =  AW_BCD_TO_HEX(data[0] & ~0x80); 

33     p_tm->tm_min   =  AW_BCD_TO_HEX(data[1] & ~0x80); 

34     p_tm->tm_hour  = AW_BCD_TO_HEX(data[2] & ~0xC0); 

35     p_tm->tm_mday  =  AW_BCD_TO_HEX(data[3] & ~0xC0); 
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36     p_tm->tm_mon  =  AW_BCD_TO_HEX(data[5] & ~0xE0) - 1; 

37     p_tm->tm_year  =  AW_BCD_TO_HEX(data[6]); 

38      

39     if (p_tm->tm_year < 70) { 

40         p_tm->tm_year += 100; 

41     } 

42     return AW_OK; 

43 } 

44  

45 aw_local aw_err_t __pcf85063_time_set (void *p_cookie, aw_tm_t *p_tm) 

46 { 

47     uint8_t data[7]; 

48     __PCF85063_DEV_DECL(p_this, p_cookie); 

49     __PCF85063_DEVINFO_DECL(p_devinfo, p_cookie); 

50     data[0]  =  AW_HEX_TO_BCD(p_tm->tm_sec); 

51     data[1]  =  AW_HEX_TO_BCD(p_tm->tm_min); 

52     data[2]  =  AW_HEX_TO_BCD(p_tm->tm_hour); 

53     data[3]  =  AW_HEX_TO_BCD(p_tm->tm_mday); 

54     data[4]  =  AW_HEX_TO_BCD(p_tm->tm_wday); 

55     data[5]  =  AW_HEX_TO_BCD(p_tm->tm_mon + 1); 

56     data[6]  =  AW_HEX_TO_BCD(p_tm->tm_year % 100); 

57      

58     if ((p_tm->tm_year < 70) || (p_tm->tm_year > 170)) { 

59         return –AW_ETIME; 

60     } 

61      

62     if (awbl_i2c_write((struct awbl_i2c_device *)p_this, 

63                        AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

64                        p_devinfo->addr, 

65                        __PCF85063_REG_SEC, 

66                        data, 

67                        7) != AW_OK) { 

68         return -AW_EIO; 

69     } 

70      

71     return AW_OK; 

72 } 

73  

74 aw_local void __pcf85063_inst_init1(awbl_dev_t *p_dev) 

75 { 

76 } 

77  

78 aw_local void __pcf85063_inst_init2(awbl_dev_t *p_dev) 

79 {  
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80 } 

81  

82 aw_local void __pcf85063_inst_connect(awbl_dev_t *p_dev) 

83 { 

84     __PCF85063_DEV_DECL(p_this, p_dev); 

85     __PCF85063_DEVINFO_DECL(p_devinfo, p_this); 

86     uint8_t data[1]; 

87      

88     if (AW_OK != awbl_i2c_read((struct awbl_i2c_device *)p_this, 

89                               AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

90                               p_devinfo->addr, 

91                               __PCF85063_REG_CS2, 

92                               data, 

93                               1)) { 

94          return; 

95     } 

96     if ((data[0] & 0x07) != 0x07) { 

97         data[0] |= 0x07; 

98         awbl_i2c_write((struct awbl_i2c_device *)p_this, 

99                       AW_I2C_ADDR_7BIT | AW_I2C_SUBADDR_1BYTE, 

100                       p_devinfo->addr, 

101                       __PCF85063_REG_CS2, 

102                       data, 

103                       1); 

104     } 

105 } 

106  

107 /* Method Handler RTC  */ 

108 aw_local aw_err_t __pcf85063_rtcserv_get (struct awbl_dev *p_dev, void *p_arg) 

109 { 

110     __PCF85063_DEV_DECL(p_this, p_dev); 

111     __PCF85063_DEVINFO_DECL(p_devinfo, p_dev); 

112     struct awbl_rtc_service *p_serv = &p_this->rtc_serv; 

113      

114     p_serv->p_next      = NULL; 

115     p_serv->p_servinfo  = &p_devinfo->rtc_servinfo; 

116     p_serv->p_servopts  = &__g_pcf85063_servopts; 

117     p_serv->p_cookie    = (void *)p_dev; 

118      

119     *(struct awbl_rtc_service **)p_arg = p_serv; 

120     return AW_OK; 

121 } 

122 aw_local aw_const struct awbl_drvfuncs __g_pcf85063_drvfuncs = { 

123     __pcf85063_inst_init1, 
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124     __pcf85063_inst_init2, 

125     __pcf85063_inst_connect 

126 }; 

127  

128 aw_local aw_const struct awbl_rtc_servopts __g_pcf85063_servopts = { 

129     __pcf85063_time_get, 

130     __pcf85063_time_set, 

131     NULL 

132 }; 

133  

134 AWBL_METHOD_IMPORT(awbl_rtcserv_get); 

135 aw_local aw_const struct awbl_dev_method __g_pcf85063_dev_methods[] = { 

136     AWBL_METHOD(awbl_rtcserv_get, __pcf85063_rtcserv_get), 

137     AWBL_METHOD_END 

138 }; 

139  

140 aw_local aw_const awbl_i2c_drvinfo_t __g_pcf85063_drv_registration = { 

141     { 

142         AWBL_VER_1,                     // AWBus-lite  

143         AWBL_BUSID_I2C,                 // I2C  

144         AWBL_PCF85063_NAME,           //  

145         &__g_pcf85063_drvfuncs,          //  

146         &__g_pcf85063_dev_methods[0],   // Method  

147         NULL                           //  

148     } 

149 }; 

150  

151 void awbl_pcf85063_drv_register (void) 

152 { 

153     awbl_drv_register((struct awbl_drvinfo *)&__g_pcf85063_drv_registration); 

154 } 
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14  

 

✍  

14.1 ——TPS0xR/T 

TPS0xR/T ZLG TPS0xR/T
I2C SPI PT100

14.1  

14.1  TPS0xR/T  

 
 

TPS02R TPS08R TPS02T TPS08T 

 2  8  2  8  

 PT100  J K T E N R S B  

 -200~+850  -200~+850  14.2 

 0.02%T 0.1  14.2 

 - - 0.05%fs 1  

ADC  24  24  24  24  

 0.75 /  6.25 /  12.5 /  12.5 /  

 2Hz 2Hz 2Hz 2Hz 

 1mA 1mA - - 

   - - 

 3.3V 3.3V 3.3V 3.3V 

 0.3W 0.5W 0.3W 0.5W 

 2500VAC 2500VAC 2500VAC 2500VAC 

 I2C SPI I2C SPI 

 3.3V 3.3V 3.3V 3.3V 

 -40~+85  -40~+85  -40~+85  -40~+85  

 DIP16 DIP24 DIP16 DIP24 

mm  24.98×16.90×7.10 27.94×20.3×9.5 24.98×16.90×7.10 27.94×20.3×9.5 
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14.2  TPS0xT  

   

J -200 ~ 1200  -200 ~ 0  0.35%T 0.5  0 ~ 1200  0.15%T 0.5  

K -200 ~ 1372  -200 ~ 0  0.35%T 0.5  0 ~ 1372  0.15%T 0.5  

T -250 ~ 400  -250 ~ 0  0.35%T 0.5  0 ~ 400  0.15%T 0.5  

E -200 ~ 1200  -200 ~ 0  0.35%T 0.5  0 ~ 1200  0.15%T 0.5  

N -200 ~ 1300  -200 ~ 0  0.7%T 0.7  0 ~ 1300  0.15%T 0.7  

R 0 ~ 1768  0.3%T 1  

S 0 ~ 1768  0.3%T 1  

B 400 ~ 1820  0.3%T 1  

AWorks TPS0xR/T TPS02R
AWorks  

14.1.1 TPS02R  

TPS02R  PT100 
I2C

 

1   

TPS02R  

�  PT100 I2C  

� -200  ~ 850  

� 0.01 0.02%T 0.1  

�  2500VRMS  

�  -40  ~ +85  

� 3.3V  

�  

�  2500VRMS  

2   

TPS02R 12 14.1 14.3  

14.3  TPS02R   

   

1 VCC 3.3V  

2 GND  

3 SCL I2C  

4 SDA I2C  

5 A0 I2C (0x48) VCC (0x49) 

6 ALERT  

7 RA1  PT100  1  A  

8 RB1  PT100  1  B  

 

14.1  TPS02R  
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9 RC1  PT100  1  C  

10 RA2  PT100  2  A  

11 RB2  PT100  2  B  

12 RC2  PT100  2  C  

TPS02R I2C I2C
A0 #5 7 I2C

0x48 VCC 0x49  

TPS02R ALERT ALERT
 

3   

TPS02R RA1 RB1 RC1 1 RA2
RB2 RC2 2 1 1

RA1 RB1 RC1  PT100 2
1 RA2 RB2 RC2 14.2 a

2 1 14.2 b  

 

14.2   

14.3
RA1 RB1 RC1

 PT100  
RA2 RB2 RC2

 PT100  

A0
7 I2C

0x48  

14.1.2 TPS02R  

AWbus-lite AWorks AWbus-lite
12.1

struct awbl_devhcf
14.1  

 

14.3   
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14.1  struct awbl_devhcf awbus_lite.h  

1 struct awbl_devhcf { 

2     const char          *p_name;     //  

3     uint8_t              unit;       //  

4     uint8_t              bus_type;   //  

5     uint8_t              bus_index;  //  

6     struct awbl_dev      *p_dev;      //  

7     const void         *p_devinfo;  // ( )  

8 }; 

1   

TPS02R awbl_tps02r.h
14.2  

14.2  TPS02R awbl_tps02r.h  

1 #define AWBL_TPS02R_NAME      "awbl_tps02r" 

AWBL_TPS02R_NAME  

2   

TPS02R 0  

3   

TPS02R I2C I2C
AWBL_BUSID_I2C  

4   

TPS02R I2C I2C I2C
aw_prj_params.h i.MX28x 3

I2C I2C0 I2C1 GPIO I2C 0 1 2
14.3  

14.3  I2C  

1 #define IMX28_I2C0_BUSID        0    // I2C0 

2 #define IMX28_I2C1_BUSID        1    // I2C1 

3 #define GPIO_I2C0_BUSID         2    // GPIO I2C0 

TPS02R GPIO I2C0 GPIO_I2C0_BUSID  

5   

awbl_tps02r.h TPS02R struct awbl_tps02r_dev
14.4  

14.4  TPS02R  

struct awbl_tps02r_dev __g_tps02r_dev_0; 

__g_tps02r_dev_0 p_dev  
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6   

awbl_tps02r.h TPS02R struct awbl_tps02r_devinfo
14.5  

14.5  struct awbl_tps02r_devinfo  

1 struct awbl_tps02r_devinfo { 

2  int      start_id;         /* id  */ 

3  int      alert_pin;        /*     */ 

4  uint8_t  i2c_addr;         /* I2C 7    */ 

5 }; 

start_id TPS02R id
id

TPS02R 2 PT100 1 PT100
2 id

TPS02R 2 ID start_id (start_id+1) start_id 1 TPS02R
ID 1 2 ID

id
id aw_pri_params.h TPS02R 2

id  

#define SENSOR_TPS02R_0_START_ID   1      /* 2  1 2 ID */  

start_id SENSOR_TPS02R_0_START_ID
id  

alert_pin TPS02R ALERT TPS02R
 ALERT

TPS02R ALERT
i.MX28x PIO2_14 TPS02R ALERT alert_pin PIO2_14

alert_pin -1  

i2c_addr TPS02R 7 I2C
 TPS02R A0 GND

0x48 i2c_addr 0x48  

14.6  

14.6  TPS02R  

1 aw_local aw_const struct awbl_tps02r_devinfo __g_tps02r_devinfo_0 = { 

2  SENSOR_TPS02R_0_START_ID, 

3  PIO2_14, 

4  0x48 

5 }; 

TPS02R 14.7  

14.7  TPS02R awbl_hwconf_tps02r_0.h  

1  #ifdef AW_DEV_EXTEND_TPS02R_0 
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2  

3  #include "driver/sensor/awbl_tps02r.h" 

4   

5  /* TPS02R  */ 

6  aw_local aw_const struct awbl_tps02r_devinfo __g_tps02r_devinfo_0 = { 

7   SENSOR_TPS02R_0_START_ID, 

8   PIO2_14, 

9  0x48 

10 }; 

11 

12 /* TPS02R  */ 

13 aw_local struct awbl_tps02r_dev __g_tps02r_dev_0; 

14 

15 #define AWBL_HWCONF_TPS02R_0                     \ 

16  {                                            \ 

17   AWBL_TPS02R_NAME,                      \ 

18   0,                                       \ 

19   AWBL_BUSID_I2C,                          \ 

20   GPIO_I2C0_BUSID,                         \ 

21   (struct awbl_dev *)&__g_tps02r_dev_0,      \ 

22   &__g_tps02r_devinfo_0                     \ 

23  }, 

24 #else 

25 #define AWBL_HWCONF_TPS02R_0 

26 #endif 

AWBL_HWCONF_TPS02R_0
AW_DEV_EXTEND_TPS02R_0

AWBL_HWCONF_TPS02R_0
14.8  

14.8   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_TPS02R_0                // TPS02R 

4     // ......  

5 }; 

AWBL_HWCONF_TPS02R_0
awbl_hwconf_tps02r_0.h

 

14.1.3 TPS02R  

TPS02R TPS02R
TPS02R id SENSOR_TPS02R_0_START_ID
1 TPS02R 14.4  
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14.4  TPS02R  

id   

1 ID  AW_SENSOR_TYPE_TEMPERATURE TPS02R 1 

2 AW_SENSOR_TYPE_TEMPERATURE TPS02R 2 

6.6 id 1  2
TPS02R 1 id 1

2 id 2  14.9  

14.9  TPS02R  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_sensor.h" 

5  

6 int aw_main (void) 

7 { 

8     const int            id[2] = {1, 2};         // 2  1 2 

9     aw_sensor_val_t      buf[2];                 // 2  

10     int                 i; 

11      

12     aw_sensor_group_enable(id, 2, buf); 

13     while(1) { 

14         aw_sensor_group_data_get(id, 2, buf); 

15         for (i = 0; i < 2; i++) { 

16             if (AW_SENSOR_VAL_IS_VALID(buf[i])) {    //  

17                 //  AW_SENSOR_UNIT_MICRO 6  

18                 aw_sensor_val_unit_convert(&buf[i], 1, AW_SENSOR_UNIT_MICRO); 

19                 aw_kprintf("The temp of chan %d is : %d.%06d \r\n",  id[i], 

20                                                              (buf[i].val) / 1000000, 

21                                                           (buf[i].val) % 1000000); 

22             } else {                                  //  

23                 aw_kprintf("The temp of chan id %d get failed!\r\n", id[i]); 

24             } 

25         } 

26         aw_mdelay(1000); 

27     } 

28 } 

TPS02R 0.000122 6
AW_SENSOR_UNIT_MICRO -6  

14.2 ——EMM400x 

EMM400x ZLG EMM400x
14.5  
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14.5  EMM400x  

 
 

EMM400A EMM400B 

 1 1  1 2  

   

 80~260Vrms 2%fs  0~260Vrms 0.1%fs  

 0.010~1.5Arms 2%fs  
0~1.5Arms 0.1%fs  

 

 0.8~390W 2%fs  0.8~390W 0.2%fs  

 2% 0.2% 

ADC  14  22  

 10 /  20 /  

 3.3V 3.3V 

 0.2W 0.35W 

 2500VAC 2500VAC 

 UART UART 

 3.3V 3.3V 

 -40~+85  -40~+85  

 DIP10 DIP16 

 19.90×16.90×7.05mm 24.98×16.90×7.10mm 

AWorks EMM400x EMM400A
AWorks  

14.2.1 EMM400A  

EMM400A ZLG DC-DC

2% 2500V
PCB

 

1   

�  

� 4800bps  

� 80~260Vrms 2%  

� 0.010~1.5Arms 2%  

� 0.8~390W  2% 0.06W  

�  2500VDC  

� -40 ~+85  

2   

EMM400 DIP-6 14.4 14.6  

 

14.4  EMM400A  
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14.6  EMM400A  

   

1 AC N  

2 AC R  

4 AC L  

6 DGND  

7 TX UART  

8 VCC 3.3V  

3   

EMM400A 14.5 1
2 4 6 7 MCU

RX 8 3.3V  

 

14.5  EMM400A  

EN60950 3mm PCB
 

4   

EMM400 EMM400

 

 4800bps 8 1 1 EMM400
50ms

CF 24
14.7  

14.7  EMM400  

    

1  2  

0x55 0x5A 1 0x55

2 0x5A

 

2  3  

3 24

3 02 D3 70

0x02D370  185200  
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3  3   

4  3   

5  3   

6  3   

7  3   

8  1  
 

9 CF  2   

10  1  8  

14.8  

14.8  EMM400  

    

1  �  

Ix

A Ia It

 

2  497.1*
t

a
X V

VV �
 

Vx

V Va Vt

 

3  XXS VIP ��
 

Ps VA

Ix Vx

 

4  07485.0*
t

a
X P

PP �
 

Px W Pa

Pt  

5  22
XSr PPP ��

 

Pr Var

Ps PX

 

6  
	

�

 

E

kWh N EMM400

F

Pa  

AWorks EMM400
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14.2.2 EMM400  

AWorks AWBus-lite AWBus-lite
6  

1   

EMM400 EMM400 awbl_emm400.h
14.10  

14.10  EMM400 awbl_emm400.h  

1 #define AWBL_EMM400_NAME   "awbl_emm400" 

AWBL_EMM400_NAME  

2   

EMM400 0  

3   

EMM400
EMM400 CPU PLB

bus_type AWBL_BUSID_PLB  

4   

EMM400 PLB PLB  bus_index 0  

5   

awbl_emm400.h EMM400 struct awbl_emm400_dev
14.11  

14.11  EMM400  

1 struct awbl_emm400_dev __g_emm400_dev0; 

__g_emm400_dev0 p_dev  

6   

awbl_emm400.h EMM400
awbl_emm400_devinfo_t 14.12  

14.12  awbl_emm400.h  

1 typedef struct awbl_emm400_devinfo { 

2  int       start_id;      // ID 

3      int  com_id;      // COM ID 

4 } awbl_emm400_devinfo_t; 

start_id EMM400A id EMM400
6  

id 6 id EMM400 id
start_id ~ (start_id + 6 - 1) start_id 3 id 3 ~ 8

id id aw_pri_params.h
EMM400 6 id  
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#define SENSOR_EMM400_0_START_ID   3  // EMM400 6 3 ~ 8 

start_id SENSOR_EMM400_0_START_ID
id  

com_id EMM400
aw_prj_params.h i.MX28x 6

5 14.13  

14.13   

1 #define  IMX28_DUART_COMID       COM0 

2 #define IMX28_AUART0_COMID      COM1 

3 #define IMX28_AUART1_COMID      COM2 

4 #define  IMX28_AUART2_COMID      COM3 

5 #define  IMX28_AUART3_COMID      COM4 

6 #define  IMX28_AUART4_COMID      COM5 

AUART0 EMM400 com_id IMX28_AUART0_COMID  

14.14  

14.14  EMM400  

1 aw_local aw_const awbl_emm400_devinfo_t __g_emm400_dev0info = { 

2     SENSOR_EMM400_0_START_ID, 

3     IMX28_AUART0_COMID 

4 }; 

EMM400 14.15  

14.15  EMM400 awbl_hwconf_emm400_0.h  

1 #ifndef __AWBL_HWCONF_EMM400_0_H 

2 #define __AWBL_HWCONF_EMM400_0_H 

3  

4 #ifdef AW_DEV_EXTEND_EMM400_0 

5  

6 #include "driver/energy/awbl_emm400.h" 

7  

8 /* emm400  */ 

9 aw_local aw_const awbl_emm400_devinfo_t __g_emm400_dev0info = { 

10     SENSOR_EMM400_0_START_ID, 

11     IMX28_AUART0_COMID 

12 }; 

13  

14 /* emm400  */ 

15 aw_local awbl_emm400_dev_t __g_emm400_dev0; 

16  

17 #define AWBL_HWCONF_EMM400_0 \ 
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18     {                             \ 

19         AWBL_EMM400_NAME,     \ 

20         0,                          \ 

21         AWBL_BUSID_PLB,          \ 

22         0,          \ 

23         &(__g_emm400_dev0.dev),     \ 

24         &__g_emm400_dev0info       \ 

25     }, 

26 #else 

27 #define AWBL_HWCONF_EMM400_0 

28 #endif 

29  

30 #endif 

AWBL_HWCONF_EMM400_0
AW_DEV_EXTEND_EMM400_0

AWBL_HWCONF_EMM400_0
14.16  

14.16   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_EMM400_0                // EMM400 

4     // ......  

5 }; 

AWBL_HWCONF_EMM400_0
awbl_hwconf_emm400_0.h

 

14.2.3 EMM400  

EMM400 6
EMM400 EMM400 id

SENSOR_EMM400_0_START_ID 3 EMM400
14.9  

14.9  EMM400  

id   

3 ID  AW_SENSOR_TYPE_VOLTAGE EMM400  

4 AW_SENSOR_TYPE_CURRENT EMM400  

5 AW_SENSOR_TYPE_POWER EMM400  

6 AW_SENSOR_TYPE_POWER EMM400  

7 AW_SENSOR_TYPE_POWER EMM400  

8 AW_SENSOR_TYPE_ELECTRIC_CONSUMPTION EMM400  

6.6 id 3 ~ 8
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14.17  

14.17  EMM400  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_sensor.h" 

5  

6 int aw_main (void) 

7 { 

8     const int            id[6] =  {3, 4, 5, 6, 7, 8};     // 6  3 ~ 8 

9     aw_sensor_val_t      buf[6];                 // 6  

10     int                 i; 

11      

12     /* 

13      *  6

14      *  

15      */ 

16     const char *data_name_string[] = {"voltage",   "current",    "apparent power",  

17                                  "active power",  "reactive power",  "electricity consumption"}; 

18     const char *data_unit_string[] = {"V", "A", "VA", "W", "Var", "kWh"}; 

19      

20     aw_sensor_group_enable(id, 6, buf); 

21     while(1) { 

22         aw_sensor_group_data_get(id, 6, buf); 

23         for (i = 0; i < 6; i++) { 

24             if (AW_SENSOR_VAL_IS_VALID(buf[i])) {   //  

25                 //  AW_SENSOR_UNIT_MICRO 6  

26                 aw_sensor_val_unit_convert(&buf[i], 1, AW_SENSOR_UNIT_MICRO); 

27                 aw_kprintf("The %s is : %d.%06d %s.\r\n", data_name_string[i], 

28                                                    (buf[i].val) / 1000000, 

29                                                    (buf[i].val) % 1000000, 

30                                                     data_unit_string[i]); 

31             } else {                                //  

32                 aw_kprintf("The %s get failed! \r\n", data_name_string[i]); 

33             } 

34         } 

35         aw_mdelay(1000); 

36     } 

37 } 

14.3 ——TPS0xU 

TPS0xU ZLG 24 ADC 4~20mA/0~5V
TPS0xU
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I2C SPI 14.10  

14.10  TPS0xU  

 TPS02U TPS08U 

 2  8  

   

 
4~20mA 

0~5V 

4~20mA 

0~5V 

 0.1%fs 0.1%fs 

 24  24  

 12.5 /  12.5 /  

 1G  1G  

 13Hz 13Hz 

 3.3V 3.3V 

 0.35W 0.46W 

 2500VAC 2500VAC 

 I2C SPI 

 3.3V 3.3V 

 -40~+85  -40~+85  

 DIP16 DIP24 

 24.98×16.90×7.10mm 27.94×20.3×9.5mm 

AWorks TPS0xU TPS08U
AWorks  

14.3.1 TPS08U  

TPS08U 8
0~5V 0.1% 5mV 4~20mA 0.1%

sigma-delta 24bit ADC TPS08U
12.5sps

6.25sps SPI  

1   

�  

�  

� 0~5V 0.1% 5mV  

� 4~20mA 0.1%  

� 4KV  

� 8KV  

� 2500V AC  

� -40 ~+85  

� SPI
I/O  

 

14.6  TPS08U  
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2   

TPS08U 24 14.6 14.11  

14.11   

   

1 VDD 3.3V  

2 DGND  

3 CS  

4 VCC 5.2V  

5 7 9 11 13 15 17 19 CH1_A ~ CH8_A  

6 8 10 12 14 16 18 20 CH1_B ~ CH8_B  

21 IGND DGND  

22 SCLK SPI  

23 MOSI SPI  

24 MISO SPI  

3   

TPS08U 14.7
1MR

 

 

14.7  TPS08U  

TPS08U 8 CH1 ~ CH8
8 4  CH1 CH2 CH3

CH4 CH5 CH6 CH7 CH8  

14.3.2 TPS08U  

AWorks AWBus-lite AWBus-lite
6  

1   

TPS08U awbl_tps08u.h
14.18  
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14.18  TPS08U  

1 #define  AWBL_TPS08U_NAME      "awbl_tps08u" 

AWBL_TPS08U_NAME  

2    

TPS08U 0  

3   

TPS08U SPI SPI
AWBL_BUSID_SPI  

4   

TPS08U SPI SPI
SPI aw_prj_params.h i.MX28x

5 SPI SSP0 ~ SSP3 GPIO SPI0 0 1
2 3 4 14.19  

14.19  SPI  

1 #define  IMX28_SSP0_BUSID         0 

2 #define  IMX28_SSP1_BUSID         1 

3 #define  IMX28_SSP2_BUSID         2 

4 #define  IMX28_SSP3_BUSID         3 

5 #define  GPIO_SPI0_BUSID          4 

TPS08U SSP0 IMX28_SSP0_BUSID  

5   

awbl_tps08u.h TPS08U struct awbl_tps08u_dev
14.20  

14.20  TPS08U  

1 struct  awbl_tps08u_dev __g_tps08u_dev; 

__g_tps08u_dev p_dev  

6   

awbl_tps08u.h TPS08U struct awbl_tps08u_devinfo
14.21  

14.21  struct awbl_tps08u_devinfo  

1  struct awbl_sensor_tps08u_devinfo { 

2  int   start_id;   /*  ID  */ 

3   uint32_t  sclk_freq;   /* SPI    */ 

4   int   cs_pin;   /* SPI   */ 

5  uint8_t  chan_mode;  /*    */ 

6  }; 

start_id TPS08U id TPS08U
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8  
chan_mode id 8 id TPS08U id start_id 
~ (start_id + 8 - 1) start_id 9 id 9 ~ 16
id id aw_pri_params.h
TPS08U 8 id  

1 #define SENSOR_TPS08U_0_START_ID   9  // TPS08U 8 9 ~ 16 

start_id SENSOR_TPS08U_0_START_ID
id  

sclk_freq SPI Hz TPS08U 6MHz SPI
sclk_freq 6000000  

cs_pin TPS08U i.MX28x PIO2_27
TPS08U cs_pin PIO2_27 TPS08U

4 SPI
 

chan_mode TPS08U 8
CH1 ~ CH8

4  CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

AWBL_TPS08U_MODE_CHx_y_V x y y x+1
CH1 CH2

AWBL_TPS08U_MODE_CH1_2_V
AWBL_TPS08U_MODE_CHx_y_C CH1 CH2

AWBL_TPS08U_MODE_CH1_2_C chan_mode 4
C | 14.12  

14.12  TPS08U  

    

1 CH1 CH2 
AWBL_TPS08U_MODE_CH1_2_V  

AWBL_TPS08U_MODE_CH1_2_C  

2 CH3 CH4 
AWBL_TPS08U_MODE_CH3_4_V  

AWBL_TPS08U_MODE_CH3_4_C  

3 CH5 CH6 
AWBL_TPS08U_MODE_CH5_6_V  

AWBL_TPS08U_MODE_CH5_6_C  

4 CH7 CH8 
AWBL_TPS08U_MODE_CH7_8_V  

AWBL_TPS08U_MODE_CH7_8_C  

2 CH1 ~ CH4 2 CH5 ~ CH8
chan_mode  

AWBL_TPS08U_MODE_CH1_2_V | AWBL_TPS08U_MODE_CH3_4_V | \ 

AWBL_TPS08U_MODE_CH5_6_C | AWBL_TPS08U_MODE_CH7_8_C 

AWBL_TPS08U_MODE_CH1_2_V | AWBL_TPS08U_MODE_CH1_2_C
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14.22  

14.22  TPS08U  

1 aw_local aw_const struct awbl_tps08u_devinfo __g_tps08u_devinfo = { 

2  SENSOR_TPS08U_0_START_ID, 

3  6000000, 

4  PIO2_27, 

5     AWBL_TPS08U_MODE_CH1_2_V | AWBL_TPS08U_MODE_CH3_4_V | \ 

6     AWBL_TPS08U_MODE_CH5_6_C | AWBL_TPS08U_MODE_CH7_8_C 

7 }; 

TPS08U 14.23  

14.23  TPS08U awbl_hwconf_tps08u_0.h  

1 #ifndef __AWBL_HWCONF_TPS08U_0_H 

2 #define __AWBL_HWCONF_TPS08U_0_H 

3  

4 #ifdef AW_DEV_TPS08U_0 

5  

6 #include "driver/sensor/awbl_tps08u.h" 

7 #include "aw_spi.h" 

8 #include "aw_gpio.h" 

9  

10 aw_local aw_const struct awbl_tps08u_devinfo __g_tps08u_devinfo = {  /* TPS08U  */ 

11  SENSOR_TPS08U_0_START_ID, 

12  6000000, 

13  PIO2_27, 

14     AWBL_TPS08U_MODE_CH1_2_V | AWBL_TPS08U_MODE_CH3_4_V | \ 

15     AWBL_TPS08U_MODE_CH5_6_C | AWBL_TPS08U_MODE_CH7_8_C 

16 }; 

17  

18 aw_local struct awbl_tps08u_dev __g_tps08u_dev;      /* TPS08U  */ 

19  

20 #define AWBL_HWCONF_TPS08U_0 \ 

21     {      \ 

22         AWBL_TPS08U_NAME, \ 

23         0,     \ 

24         AWBL_BUSID_SPI,  \ 

25         IMX28_SSP0_BUSID,  \ 

26         &__g_tps08u_dev.dev,  \ 

27         &__g_tps08u_devinfo  \ 

28     }, 

29 #else 
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30 #define AWBL_HWCONF_TPS08U_0 

31 #endif 

32  

33 #endif 

AWBL_HWCONF_TPS08U_0
AW_DEV_TPS08U_0

AWBL_HWCONF_TPS08U_0
14.24  

14.24   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { /*    */ 

2     /*......  */ 

3     AWBL_HWCONF_TPS08U_0    /* TPS08U    */ 

4     /*......  */ 

5 }; 

AWBL_HWCONF_TPS08U_0
awbl_hwconf_tps08u_0.h

 

14.3.3 TPS08U  

TPS08U 8 TPS08U TPS08U
id SENSOR_TPS08U_0_START_ID 9

8 2 CH1 ~ CH4 2 CH4 
~ CH8 TPS08U 14.13  

14.13  TPS08U  

id   

9 ID  AW_SENSOR_TYPE_VOLTAGE TPS08U CH1 

10 AW_SENSOR_TYPE_VOLTAGE TPS08U CH2 

11 AW_SENSOR_TYPE_VOLTAGE TPS08U CH3 

12 AW_SENSOR_TYPE_VOLTAGE TPS08U CH4 

13 AW_SENSOR_TYPE_CURRENT TPS08U CH5 

14 AW_SENSOR_TYPE_CURRENT TPS08U CH6 

15 AW_SENSOR_TYPE_CURRENT TPS08U CH7 

16 AW_SENSOR_TYPE_CURRENT TPS08U CH8 

6.6 id 9 ~ 16

14.25  

14.25  TPS08U  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 
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4 #include "aw_sensor.h" 

5  

6 int aw_main (void) 

7 { 

8     const int           id[8] =  {9, 10, 11, 12, 13, 14, 15, 16};  // 8  9 ~ 16 

9     aw_sensor_val_t    buf[8];                              // 8  

10     int              i; 

11      

12     aw_sensor_group_enable(id, 8, buf); 

13     while(1) { 

14         aw_sensor_group_data_get(id, 8, buf); 

15         for (i = 0; i < 4; i++) {         // 4  

16             if (AW_SENSOR_VAL_IS_VALID(buf[i])) { 

17                 //  AW_SENSOR_UNIT_MICRO 6  

18                 aw_sensor_val_unit_convert(&buf[i], 1, AW_SENSOR_UNIT_MICRO); 

19                 aw_kprintf("The voltage of chan %d is : %d.%06d V.\r\n",   id[i], 

20                                                           (buf[i].val) / 1000000, 

21                                                       (buf[i].val) % 1000000); 

22             } else { 

23                 aw_kprintf("The voltage of chan %d get failed! \r\n", id[i]); 

24             } 

25         } 

26         for (i = 4; i < 8; i++) {        // 4  

27             if (AW_SENSOR_VAL_IS_VALID(buf[i])) { 

28                 aw_sensor_val_unit_convert(&buf[i], 1, AW_SENSOR_UNIT_MICRO); 

29                 aw_kprintf("The current of chan %d is : %d.%06d A.\r\n",   id[i], 

30                                                         (buf[i].val) / 1000000, 

31                                                         (buf[i].val) % 1000000); 

32             } else { 

33                 aw_kprintf("The current of chan %d get failed! \r\n", id[i]); 

34             } 

35         } 

36         aw_mdelay(1000); 

37     } 

38 } 

14.4 ——RTM11AT 

RTM11AT SPI 485
RS-485 DC-DC 

1 SPI
2  485 14.8  

 SPI 
 RS-485 

 SPI  RS-485  

 

14.8  RTM11AT  
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14.4.1 RS-485  

UART UART

0 1  

UART MCU MCU UART
MCU UART TTL MCU

“1” “0”

UART Wi-Fi Wi-Fi  

RS-485
TTL

MCU TTL RS-485
MCU RS485 UART RS-485

14.9  

 

14.9  RS-485  

A B RS-485 A B

UART TX RX RS-485 DIR
TX

RX  

RS-485 RS-485
A B A B 14.10  

 

14.10  RS-485  
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RTM11AT RS-485 RTM11AT
RS-485  

14.4.2 RTM11AT  

1   

�  SPI  RS-485  

� RS-485 TIA/EIA-485  

�  2  RS-485  500kbps  

�  1  SPI  5Mbit/s  

�  2500VDC  

� -40 ~+85  

�  EME  

�  EMS  

2   

RTM11AT 16 14.11
3  

� 4 SPI 0  MOSI #5
MISO #6 CLK #4 CS #7  

� RS-485 1 A1 #14 B1 #15  

� RS-485 2 A2 #10 B2 #11  

RESET #3
RTM11AT INT #8

INT 
 

VCC(#1) GND(#2) VO1 VO2
G1 G2  

RTM11AT RS-485
RS485 RS-485

RS-485  

3   

 A/B  ESD 
 ESD 14.12  

 

14.11  RTM11AT  
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14.12   

14.12
 SPI  NUP4202W1T2G  A/B  TVS 

14.13   

 

14.13   

14.14  

14.14    

    

C1 C2 102 2KV 1206 T1 T2 B82793S0513N201 

R1 R2 1MΩ 1206 TVS3 TVS6 SMBJ12CA 

R3 R4 120Ω 1206 TVS1 TVS2 TVS4 TVS5 SMBJ6.5CA 

GDT1 GDT2 B3D090L R  R   

U1 RTM  U2 NUP4202W1T2G 

14.4.3 RTM11AT  

AWorks AWBus-lite RS-485 MCU UART
RS-485 UART
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RS-485
AWorks RS-485  

RTM11AT 1 SPI 2 RS-485 AWBus-lite
14.14  

 

14.14  RTM11AT AWBus-lite  

MCU
aw_serial_write()

COM RTM11AT
COMx COMy RTM11AT  

RTM11AT AWBus-lite 6
 

1   

RTM11AT awbl_rtm11at.h
14.26  

14.26  RTM11AT awbl_rtm11at.h  

#define AWBL_RTM11AT_NAME      "awbl_rtm11at"  

AWBL_RTM11AT_NAME  

2   

RTM11AT 0  

3   

RTM11AT SPI SPI
AWBL_BUSID_SPI  

4   

RTM11AT SPI SPI
SPI aw_prj_params.h i.MX28x

5 SPI SSP0 SSP1 SSP2 SSP3 GPIO SPI
0 1 2 3 4 14.27  
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14.27  SPI  

1 #define  IMX28_SSP0_BUSID            0 

2 #define  IMX28_SSP1_BUSID            1 

3 #define  IMX28_SSP2_BUSID            2 

4 #define  IMX28_SSP3_BUSID            3 

5 #define  GPIO_SPI0_BUSID             4 

RTM11AT SSP2 IMX28_SSP2_BUSID  

5   

awbl_rtm11at.h RTM11AT struct awbl_rtm11at_dev
14.28  

14.28  RTM11AT  

struct awbl_rtm11at_dev __g_rtm11at_0_dev; 

__g_rtm11at_0_dev p_dev  

6   

awbl_rtm11at.h RTM11AT struct 
awbl_rtm11at_devinfo 14.29  

14.29  struct awbl_rtm11at_devinfo  

1 struct awbl_rtm11at_devinfo { 

2  uint8_t     uart_comid[2];              /* ID     */ 

3  uint32_t    uart_base_clk;            /*      */ 

4  uint32_t    speed_hz;         /* SPI         */ 

5  int         cs_pin;             /* RTM11AT   */ 

6  int         int_pin;         /* RTM11AT   */ 

7  int         reset_pin;          /* RTM11AT   */ 

8 }; 

uart_comid[2] ID
RTM11AT

1 SPI 2 RS-485 RTM11AT
RTM11AT ID i.MX28x

6 COM0 ~ COM5 6 ID
RTM11AT ID COM6 COM7 14.30  

14.30  ID aw_prj_params.h  

1  #define IMX28_DUART_COMID           COM0 

2  #define IMX28_AUART0_COMID          COM1 

3  #define IMX28_AUART1_COMID          COM2 

4  #define IMX28_AUART2_COMID          COM3 

5  #define IMX28_AUART3_COMID          COM4 

6  #define IMX28_AUART4_COMID          COM5 

7  #define RTM11AT_UART0_COMID         COM6 

8  #define RTM11AT_UART1_COMID         COM7 
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uart_comid RTM11AT_UART0_COMID 
RTM11AT_UART1_COMID  

uart_base_clk Hz 10019569 ~ 
20000000 RTM11AT

16 16 32 64

9600 19200 115200 1 9600
2 115200 uart_base_clk 11059200 11059200= 9600  1152 11059200 
= 19200  576 11059200= 115200  96

RTM11AT 500kbps 11059200 500000
11059200

16000000 16000000= 500000  32 16000000
9600 19200 115200 1 2

500k 250k 125k  

speed_hz SPI RTM11AT 5MHz
SPI 2MHz 2000000  

cs_pin RTM11AT CS
PIO2_19 CS spi_cs_pin PIO2_19  

int_pin RTM11AT
PIO3_4 INT int_pin PIO3_4  

rst_pin RTM11AT
PIO3_5 RESET PIO3_5 RTM11AT rst_pin

PIO3_5 rst_pin
rst_pin -1  

14.31  

14.31  RTM11AT  

1 aw_local aw_const struct awbl_rtm11at_devinfo __g_rtm11at_devinfo_0 = { 

2     { RTM11AT_UART0_COMID, RTM11AT_UART1_COMID}, 

3     11059200, 

4     2000000, 

5     PIO2_19, 

6     PIO3_4, 

7     PIO3_5, 

8 }; 

RTM11AT 14.32  

14.32  RTM11AT awbl_hwconf_rtm11at_0.h  

1  #ifdef AW_DEV_RTM11AT_0 

2  

3  #include "driver/rtc/awbl_rtm11at.h" 
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4  #include "aw_prj_params.h" 

5   

6  /* RTM11AT  */ 

7  aw_local aw_const struct awbl_rtm11at_devinfo __g_rtm11at_devinfo_0 = { 

8     { RTM11AT_UART0_COMID, RTM11AT_UART1_COMID}, 

9     2000000, 

10     11059200 

11     PIO2_19,  

12     PIO3_4,  

13     PIO3_5,  

14 }; 

15 

16 /* RTM11AT  */ 

17 aw_local struct awbl_rtm11at_dev __g_rtm11at_dev0; 

18 

19 #define AWBL_HWCONF_RTM11AT_0                    \ 

20  {                                             \ 

21   AWBL_RTM11AT_NAME,                       \ 

22   0,                          \ 

23   AWBL_BUSID_SPI,                          \ 

24   IMX28_SSP2_BUSID,                         \ 

25   (struct awbl_dev *)&__g_rtm11at_dev0,     \ 

26   &__g_rtm11at_devinfo_0                    \ 

27  }, 

28 #else 

29 #define AWBL_HWCONF_RTM11AT_0 

30 #endif 

AWBL_HWCONF_RTM11AT_0
AW_DEV_RTM11AT_0

AWBL_HWCONF_RTM11AT_0
14.33  

14.33   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_RTM11AT_0                // RTM11AT 

4     // ......  

5 }; 

AWBL_HWCONF_RTM11AT_0
awbl_hwconf_rtm11at_0.h

 

14.4.4 RTM11AT  

RTM11AT ID  RTM11AT_UART0_COMID 
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RTM11AT_UART1_COMID COM6 COM7  

7.18 com COM6  
COM7 COM6 COM7 COM6 COM7  

RTM11AT
COM6 RTM11AT

COM7 14.34  

14.34  RTM11AT  

1  #include "aworks.h" 

2  #include "aw_serial.h" 

3  #include "aw_delay.h" 

4  #include "aw_vdebug.h" 

5  #include "aw_ioctl.h" 

6  

7  #define  TEST_COM_RX   COM6 

8  #define  TEST_COM_TX   COM7 

9  

10  int aw_main() 

11 { 

12     char    buf[10]; 

13     int     len = 0; 

14      

15     aw_serial_ioctl(TEST_COM_RX, SIO_BAUD_SET, (void *)115200);  // 115200 

16     aw_serial_ioctl(TEST_COM_TX, SIO_BAUD_SET, (void *)115200);  // 115200 

17       aw_serial_ioctl(TEST_COM_RX, AW_TIOCRDTIMEOUT, (void *)10);  // 10ms 

18     while(1) { 

19         len = aw_serial_read(TEST_COM_RX, buf, 10);     //  

20         if (len > 0) { 

21             aw_serial_write(TEST_COM_TX, buf, len);   //  

22         } 

23         aw_mdelay(100); 

24     } 

25 } 



AWorks C  

421 

15  

 

✍  

15.1 E2PROM  

E2PROM Electrically Erasable Programable Read-Only Memory
FM24C02 AWorks

 

15.1.1  

FM24C02
E2PROM 2K 2048 bits

256 2048/8
0x00 ~ 

0xFF FM24C02 page 8
0x08

0x10 0x18
15.1  

FM24C02 I2C
SDA SCL 8PIN 

SOIC 15.1
WP

 

15.1  FM24C02  

 
 

  

0 0x00 0x07 

1 0x08 0x0F 

   

30 0xF0 0xF7 

31 0xF8 0xFF 

 

15.1  FM24C02  



AWorks C  

422 

A2 A1 A0 FM24C02 I2C AWorks
I2C / FM24C02

7-bit 15.2  

7-bit 101 0A2A1A0  

ZLG E2PROM
MicroPort-EEPROM MicroPort

15.2 A2

A1 A0 7 0x50  

15.1.2 E2PROM  

AWbus-lite AWorks AWbus-lite
12.1

struct awbl_devhcf
15.1  

15.1  struct awbl_devhcf awbus_lite.h  

1 struct awbl_devhcf { 

2     const char          *p_name;     //  

3     uint8_t              unit;       //  

4     uint8_t              bus_type;   //  

5     uint8_t              bus_index;  //  

6     struct awbl_dev      *p_dev;      //  

7     const void         *p_devinfo;  // ( )  

8 }; 

1   

E2PROM E2PROM awbl_ep24cxx.h
15.2  

15.2  E2PROM awbl_ep24cxx.h  

1 #define AWBL_EP24CXX_NAME   "ep24cxx" 

AWBL_EP24CXX_NAME AWorks ep24cxx
E2PROM FM24C02

E2PROM  

2   

E2PROM 0  

3   

E2PROM I2C AWBL_BUSID_I2C  

15.2  FM24C02 7 I2C  

 6 5 4 3 2 1 0 

 1 0 1 0 A2 A1 A0 

 
15.2  E2PROM  
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4   

E2PROM I2C I2C I2C
aw_prj_params.h i.MX28x 3

I2C I2C0 I2C1 GPIO I2C 0 1 2
15.3  

15.3  I2C  

1 #define  IMX28_I2C0_BUSID         0 

2 #define  IMX28_I2C1_BUSID         1 

3 #define  GPIO_I2C0_BUSID          2 

E2PROM I2C1 IMX28_I2C1_BUSID  

5   

awbl_ep24cxx.h E2PROM struct awbl_ep24cxx_dev
15.4  

15.4   

1 struct awbl_ep24cxx_dev __g_ep24cxx_dev; 

__g_ep24cxx_dev p_dev  

6   

awbl_ep24cxx.h E2PROM
struct awbl_ep24cxx_devinfo 15.5  

15.5  awbl_ep24cxx.h  

1 struct awbl_ep24cxx_devinfo { 

2     uint8_t        addr;   //  

3     uint32_t        type;  //  

4     const struct awbl_nvram_segment   *p_seglst;    //  

5     size_t        seglst_count;   //  

6 }; 

addr FM24C02 MicroPort-EEPROM
7 0x50 type

FM24CXX E2PROM
Kbits FM24C02 02 2Kbits 256 2048/8

FM24CXX 15.3  

15.3  FM24CXX  

    

FM24C02 256 FM24C64 8K 

FM24C04 512 FM24C128 16K 

FM24C08 1K FM24C256 32K 

FM24C16 2K FM24C512 64K 

FM24C32 4K FM24C1024 128K 
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ep24cxx
type 15.4  

15.4  FM24CXX  

    

FM24C02 AWBL_EP24CXX_EP24C02 FM24C64 AWBL_EP24CXX_EP24C64 

FM24C04 AWBL_EP24CXX_EP24C04 FM24C128 AWBL_EP24CXX_EP24C128 

FM24C08 AWBL_EP24CXX_EP24C08 FM24C256 AWBL_EP24CXX_EP24C256 

FM24C16 AWBL_EP24CXX_EP24C16 FM24C512 AWBL_EP24CXX_EP24C512 

FM24C32 AWBL_EP24CXX_EP24C32 FM24C1024 AWBL_EP24CXX_EP24C1024 

FM24C02 type AWBL_EP24CXX_EP24C02  

p_seglst seglst_count p_seglst
seglst_count AWorks

 

struct awbl_nvram_segment 15.6  

15.6  awbl_nvram.h  

1 struct awbl_nvram_segment { 

2     char        *p_name;       //  

3     int           unit;         //  

4     uint32_t      seg_addr;     //  

5     uint32_t      seg_size;     //  

6 }; 

p_name unit

"ip" IP
"temp_limit" seg_addr

seg_size  

FM24C02 FM24C02
5 IP

15.7  

15.7   

1 aw_const struct awbl_nvram_segment __g_ep24cxx_seglst[] = { 

2     {"ip",   0,  0x00,  0x04}, // IP 0 0x00 4 

3     {"ip",   1,  0x04,  0x04}, // IP 1 0x04 4 

4     {"temp_limit", 0,  0x08,  0x08},   // 0x08 8 

5     {"system",   0,  0x10,  0x80},  // 0x0C 128 

6     {"test",   0,  0x90,  0x70},  // 0x30 112 

7 }; 
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p_seglst &__g_ep24cxx_seglst[0] seglst_count
5 AW_NELEMENTS(__g_ep24cxx_seglst)  

15.8  

15.8   

1 aw_local aw_const struct awbl_ep24cxx_devinfo __g_ep24cxx_devinfo = { 

2     0x50,                                    // I2C  

3     AWBL_EP24CXX_EP24C02,            //  

4     &__g_ep24cxx_seglst[0],                   //  

5     AW_NELEMENTS(__g_ep24cxx_seglst)         //  

6 }; 

E2PROM 15.9  

15.9  E2PROM awbl_hwconf_ep24cxx_0.h  

1 #ifndef __AWBL_HWCONF_EP24CXX_0_H 

2 #define __AWBL_HWCONF_EP24CXX_0_H 

3  

4 #ifdef AW_DEV_EXTEND_EP24CXX_0 

5  

6 #include "driver/nvram/awbl_ep24cxx.h" 

7  

8 aw_const struct awbl_nvram_segment __g_ep24cxx_seglst[] = { 

9     {"ip",   0,  0x00,  0x04}, // IP 0 0x00 4 

10     {"ip",   1,  0x04,  0x04}, // IP 1 0x04 4 

11     {"temp_limit", 0,  0x08,  0x08},  // 0x08 8 

12     {"system",   0,  0x10,  0x80}, // 0x0C 128 

13     {"test",   0,  0x90,  0x70}, // 0x30 112 

14 }; 

15  

16 aw_local aw_const struct awbl_ep24cxx_devinfo __g_ep24cxx_devinfo = { 

17     0x50,                                // I2C  

18     AWBL_EP24CXX_EP24C256,              //  

19     &__g_ep24cxx_seglst[0],                   //  

20     AW_NELEMENTS(__g_ep24cxx_seglst)         //  

21 }; 

22  

23 aw_local struct awbl_ep24cxx_dev __g_ep24cxx_dev;  // EP24CXX  

24  

25 //  

26 #define AWBL_HWCONF_EP24CXX_0             \ 

27     {                                            \ 

28         AWBL_EP24CXX_NAME,              \ 

29         0,                                       \ 
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30         AWBL_BUSID_I2C,                          \ 

31         IMX28_I2C1_BUSID,                        \ 

32         (struct awbl_dev *)&__g_ep24cxx_dev,      \ 

33         &__g_ep24cxx_devinfo                     \ 

34     }, 

35  

36 #else 

37 #define AWBL_HWCONF_EP24CXX_0 

38 #endif 

39  

40 #endif 

AWBL_HWCONF_EP24CXX_0
AW_DEV_EXTEND_EP24CXX_0

AWBL_HWCONF_EP24CXX_0
15.10  

15.10   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_EP24CXX_0                // EEROM EP24CXX 

4     // ......  

5 }; 

AWBL_HWCONF_EP24CXX_0
awbl_hwconf_ep24cxx_0.h

E2PROM
E2PROM

AW_DEV_EXTEND_EP24CXX_0
aw_prj_params.h  

15.1.3 NVRAM  

E2PROM 15.7
5 15.5  

15.5  NVRAM  

    

1 ip 0 4 

2 ip 1 4 

3 temp_limit 0 8 

4 system 0 128 

5 test 0 112 

E2PROM AWorks
NVRAM NVRAM 15.6  
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15.6  NVRAM aw_nvram.h  

  

aw_err_t  aw_nvram_set (char      *p_name,  

       int        unit, 

       char      *p_buf, 

         int        offset, 

          int        len); 

 

aw_err_t  aw_nvram_get (char      *p_name,  

       int        unit,  

         char      *p_buf,  

       int        offset, 

       int        len); 

 

1   

 

aw_err_t aw_nvram_set (char*p_name, int unit, char *p_buf, int offset, int  len); 

p_name unit
p_buf offset

len AW_OK
IP IP 15.11  

15.11   

1 unit8_t ip[4] = {192, 168, 40, 12}; 

2 aw_nvram_set("ip", 0, &ip[0], 0, 4);        // "ip" 

2   

 

aw_err_t  aw_nvram_get (char*p_name, int unit, char *p_buf,int offset,int len); 

p_name unit p_buf
offset

len AW_OK
IP IP 15.12  

15.12   

1 unit8_t ip[4]; 

2 aw_nvram_get("ip", 0, &ip[0], 0, 4);        // "ip" 

NVRAM NVRAM

15.13 15.14  

15.13  app_test_nvram.c  

1 #include "ametal.h" 

2 #include "am_nvram.h" 
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3 #include "app_test_nvram.h" 

4 

5 int app_test_nvram (char *p_name, uint8_t unit) 

6 { 

7     int      i; 

8     char   data[20]; 

9 

10     for (i = 0; i < 20; i++)      //  

11         data[i] = i; 

12     aw_nvram_set(p_name, unit, &data[0], 0, 20);    // "test"  20  

13       for (i = 0; i < 20; i++)      //  

14         data[i] = 0; 

15     aw_nvram_get(p_name, unit, &data[0], 0, 20);  // "test"  20  

16     for (i = 0; i < 20; i++) {      //  

17         if (data[i] != i) { 

18             return AW_ERROR; 

19         } 

20     } 

21     return AW_OK; 

22 } 

15.14  app_test_nvram.h  

1 #pragma once 

2 #include "ametal.h" 

3  

4 int app_test_nvram(char *p_name, uint8_t unit); 

NVRAM
AW_OK

AW_ERROR  

NVRAM
AWorks

15.15  

15.15  NVRAM  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_led.h" 

4 #include "app_test_nvram.h" 

5  

6 int aw_main (void) 

7 { 

8     if (app_test_nvram("test", 0) != AM_OK) {   

9         aw_led_on(1);      // LED1 

10         while(1); 
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11     } 

12     while (1) { 

13         aw_led_toggle(0);      // LED0  

14         aw_mdelay(100); 

15     } 

16 } 

15.2 SPI NOR Flash  

E2PROM SPI NOR 
Flash SPI NOR Flash SPI
MX25L1606 AWorks Flash  

15.2.1  

MX25L1606
16M 16 1024 1024 bits

2M 16M/8

0x000000 
~ 0x1FFFFF MX25L1606

block
sector page

256
16 4K 4096

16
64K 65536

15.7  

MX25L1606 4 SPI
0 3 SPI CS

MOSI MISO CLK 8PIN SOP
15.3 CS #1 SO #2

SI #5 SCLK #6 SPI CS MISO
MOSI CLK VCC #8 GND #4

WP #3
HOLD #7

 

ZLG SPI NOR Flash
MicroPort-Flash MicroPort

15.4 0
R3 R4 WP HOLD

R2 R1 nWP
HOLD SPI

4  

15.7  MX25L1606  

 

block  

 

sector  

 

page  

 

  

0 

0 

0 0x000000 0x0000FF 

   

15 0x000F00 0x000FFF 

    

15 

240 0x00F000 0x00F0FF 

   

255 0x00FF00 0x00FFFF 

 
15.3  MX25L1606  

 
15.4  SPI Flash  
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15.2.2 SPI NOR Flash  

AWorks AWBus-lite AWBus-lite
6  

1   

SPI NOR Flash
awbl_spi_flash.h 15.16  

15.16  SPI NOR Flash awbl_spi_flash.h  

1 #define  AWBL_SPI_FLASH_NAME   "awbl_spi_flash" 

AWBL_SPI_FLASH_NAME  

AWorks SPI FLASH
MX25L1606  

2   

SPI NOR Flash 0  

3   

MX25L1606 SPI SPI
AWBL_BUSID_SPI  

4   

MX25L1606 SPI SPI
SPI aw_prj_params.h i.MX28x

5 SPI SSP0 SSP1 SSP2 SSP3 GPIO SPI
0 1 2 3 4 15.17  

15.17  SPI  

1 #define  IMX28_SSP0_BUSID         0 

2 #define  IMX28_SSP1_BUSID         1 

3 #define  IMX28_SSP2_BUSID         2 

4 #define  IMX28_SSP3_BUSID         3 

5 #define  GPIO_SPI0_BUSID          4 

MX25L1606 SSP2 IMX28_SSP2_BUSID  

5   

awbl_spi_flash.h SPI NOR Flash struct 
awbl_spi_flash_dev 15.18  

15.18   

1 struct awbl_spi_flash_dev __g_spi_flash_dev0; 

__g_spi_flash_dev0 p_dev  

6   

awbl_spi_flash.h SPI NOR Flash struct 
awbl_spi_flash_devinfo 15.19  
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15.19  awbl_spi_flash.h  

1 struct awbl_spi_flash_devinfo { 

2     const char           *name;             //  

3     uint_t                 block_size;      //  

4     uint_t                 nblocks;          //  

5     uint_t                 page_size;        //  

6     uint16_t               spi_mode;        // SPI  

7     int                    spi_cs_pin;      // SPI  

8     uint32_t               spi_speed;        // SPI  

9     const struct awbl_spi_flash_mtd_ex  *p_mtd_ex;     // MTD   

10     const void                    *p_nvram_info;    // NVRAM   

11     void           (*pfunc_plfm_init)(void); //  

12 }; 

15.8  

15.8   

  

 

 name 

block_size 

nblocks 

page_size 

SPI  

spi_mode 

spi_cs_pin 

spi_speed 

MTD  p_mtd_ex 

NVRAM  p_nvram_info 

 pfunc_plfm_init 

�  

name block_size
nblocks page_size  

name
/sflash0  

block_size MX25L1606
64K 16 4K 16 256

block_size 64K SPI NOR Flash
SPI NOR FLASH E2PROM

1 0 0 1
1

0 1 0 1
1
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MX25L1606
4K 4096 block_size

4096  

nblocks MX25L1606 2M
4K 512 2 * 1024 * 1024 / 4096  

page_size SPI NOR Flash 1
MX25L1606 256 page_size

256  

� SPI  

SPI SPI spi_mode
spi_cs_pin spi_speed  

spi_mode SPI MX25L1606 0 3
7.13 0 spi_mode AW_SPI_MODE_0  

spi_cs_pin MCU MX25L1606 CS IO
PIO2_19 CS spi_cs_pin PIO2_19  

spi_speed SPI MX25L1606 86MHz
SPI 28MHz 28000000  

� MTD  

SPI NOR Flash MTD
Memory Technology Device

MTD SPI NOR 
Flash MTD

p_mtd_ex MTD struct awbl_spi_flash_mtd_ex
15.20  

15.20  struct awbl_spi_flash_mtd_ex awbl_spi_flash.h  

1 struct awbl_spi_flash_mtd_ex { 

2     void         *p_mtd;               // MTD  

3     const void   *p_info;              // MTD  

5     aw_err_t (*pfn_init) (struct awbl_spi_flash_dev *p_flash,   //  

6                      void                   *p_mtd, 

7                      const void              *p_info); 

8 }; 

p_mtd MTD MTD
struct awbl_spi_flash_mtd

MTD 15.21  

15.21  MTD  

1 struct awbl_spi_flash_mtd __g_fmtd0; 

__g_fmtd0 p_mtd  

p_info SPI NOR Flash MTD struct 
awbl_spi_flash_mtd_info 15.22  
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15.22  struct awbl_spi_flash_mtd_info awbl_spi_flash_mtd.h  

1 struct awbl_spi_flash_mtd_info { 

2     uint_t      start_blk;       //  

3     uint_t      nblks;        //  

4 }; 

SPI NOR Flash MTD start_blk
nblks MX25L1606 512

0 ~ 511 0 256 256 MTD
256 MTD

NVRAM NVRAM MTD
15.23  

15.23  MTD  

1 aw_local aw_const struct awbl_spi_flash_mtd_info __g_fmtd_info0  = { 

2     0,             // 0 

3     256             // 256  

4 }; 

256 MTD 4K
MTD 1M  

pfn_init SPI NOR Flash
MTD AWorks  

aw_err_t awbl_spi_flash_mtd_init ( 

struct awbl_spi_flash_dev  *p_flash, 

     void                    *p_obj, 

     const void               *p_info); 

pfn_init  

MTD 15.24  

15.24  MTD  

1 struct awbl_spi_flash_mtd_ex __g_fmtd_ex0 = { 

2  &__g_fmtd0,    // MTD  

3  &__g_fmtd_info0,   // MTD  

4  awbl_spi_flash_mtd_init  // MTD  

5 }; 

__g_fmtd_ex0 p_mtd_ex
SPI NOR Flash MTD p_mtd_ex NULL  

/sflash0
1M MTD MTD  

� NVRAM  

SPI NOR Flash NVRAM
NVRAM p_nvram_info NVRAM

struct awbl_spi_flash_nvram_info 15.25  
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15.25  NVRAM awbl_spi_flash_nvram.h  

1 struct awbl_spi_flash_nvram_info { 

2     const struct awbl_nvram_segment    *p_seglst; 

3     uint_t                          seglst_count; 

4     uint8_t                        *p_blk_buf; 

5 }; 

p_seglst seglst_count p_seglst
seglst_count

MX25L1606 512 0 ~ 511 511
511*4096 4096 15.26  

15.26  SPI NOR Flash  

1 aw_const struct awbl_nvram_segment __g_ep24cxx_seglst[] = { 

2     {"spi_nor_flash_nvram_test",  0,  511*4096,  4096},  //  

3 }; 

NVRAM
MTD 15.23

MTD NVRAM  

NVRAM aw_nvram_set()
MX25L1606

MX25L1606 E2PROM MX25L1606

1K
4K 4K 1K

3K

MX25L1606  

p_blk_buf
block_size MX25L1606 4096  

NVRAM 15.27  

15.27  NVRAM  

1 uint8_t __g_snvram_buf0[4096] = {0};        // 4K  

2  

3 aw_local aw_const struct awbl_spi_flash_nvram_info __g_fnvram_info0 = {  

4     __g_snvram_seglst0,          //  

5     AW_NELEMENTS(__g_snvram_seglst0),      //  

6     __g_snvram_buf0  

7 }; 

__g_fnvram_info0 p_nvram_info
SPI NOR Flash NVRAM p_nvram_info NULL  
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�  

pfunc_plfm_init
GPIO pfunc_plfm_init

NULL  

15.28  

15.28  MX25L1606  

1 aw_local aw_const struct awbl_spi_flash_devinfo __g_spi_flash_devinfo0 = { 

2         "/sflash0",                          // flash  

3         4096,                          // flash  

4         2048,                           // flash  

5         256,                           // flash  

6         AW_SPI_MODE_0,              // SPI  

7         PIO2_19,                      //  */ 

8         28000000,                      // SPI  

9         &__g_fmtd_ex0, 

10         &__g_fnvram_info0,    // NVRAM  

11         NULL                          //  

12 }; 

SPI NOR Flash 15.29  

15.29  MX25L1606 awbl_hwconf_spi_flash0.h  

1 #ifndef __AWBL_HWCONF_SPI_FLASH0_H 

2 #define __AWBL_HWCONF_SPI_FLASH0_H 

3  

4 #ifdef  AW_DEV_SPI_FLASH0 

5  

6 #include "aw_gpio.h" 

7 #include "aw_spi.h" 

8 #include "driver/norflash/awbl_spi_flash.h" 

9  

10 aw_local aw_const struct awbl_spi_flash_devinfo __g_spi_flash_devinfo0 = { 

11     // 15.28 

12 }; 

13  

14 aw_local struct awbl_spi_flash_dev __g_spi_flash_dev0;  //  

15  

16 //  

17 #define AWBL_HWCONF_SPI_FLASH0         \ 

18     {                                       \ 

19         AWBL_SPI_FLASH_NAME,            \ 

20         0,                                     \ 

21         AWBL_BUSID_SPI,                    \ 
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22         IMX28_SSP2_BUSID,                 \ 

23         &(__g_spi_flash_dev0.spi.super),        \ 

24         &__g_spi_flash_devinfo0                 \ 

25 },  

26  

27 #else 

28 #define AWBL_HWCONF_SPI_FLASH0 

29 #endif 

30  

31 #endif 

AWBL_HWCONF_SPI_FLASH0
AW_DEV_SPI_FLASH0

AWBL_HWCONF_SPI_FLASH0
15.30  

15.30   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_SPI_FLASH0                // SPI NOR FLASH MX25L1606 

4     // ......  

5 }; 

AWBL_HWCONF_SPI_FLASH0
awbl_hwconf_spi_flash0.h

 

15.2.3 MTD  

MX25L1606 "/sflash0" 1M
MTD MTD  

SPI FLASH JFFS2 YAFFS UFFS
FFS Flash FLash file system UFFS
UFFS UFFS am_prj_param.h

AW_COM_FS_UFFS 15.31  

15.31  UFFS am_prj_param.h  

1 #define AW_COM_FS_UFFS                  //  UFFS  

aw_open() aw_write()
aw_read() aw_close()  

1   

 

int aw_make_fs (const char                  *dev_name,   //  

              const char                  *fs_name,   //  

              const struct aw_fs_format_arg  *fmt_arg);   //  
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/sflash0 uffs dev_name
/sflash0 fs_name uffs fmt_arg

struct aw_fs_format_arg 15.32  

15.32  struct aw_fs_format_arg fs/aw_fs_type.h  

1 struct aw_fs_format_arg { 

2     const char   *vol_name;   //  

3     size_t         unit_size;  //  

4     uint_t         flags;      //  

5 }; 

UFFS NULL
MX25L1606 4096 flags

AW_FS_FMT_FLAG_LOW_LEVEL
MTD

15.33  

15.33  UFFS  

1 const struct aw_fs_format_arg fmt = {        //  

2     NULL,         // NULL 

3     4096,         // 4K 

4     AW_FS_FMT_FLAG_LOW_LEVEL   //  

5 }; 

15.34  

15.34   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5  

6 int aw_main() 

7 { 

8     aw_err_t err; 

9     const struct aw_fs_format_arg fmt = {        //  

10         NULL,         // NULL 

11         4096,          // 4K 

12         AW_FS_FMT_FLAG_LOW_LEVEL   //  

13     }; 

14     ret = aw_make_fs("/sflash0", "uffs", &fmt);   //  

15     if (ret != AW_OK) { 

16         aw_kprintf("SPI-Flash make UFFS failed %d.\r\n", ret); 

17     } else { 

18         aw_kprintf("SPI-Flash make UFFS done.\r\n"); 
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19     }  

20     while(1) { 

21         aw_mdelay(1000); 

22     } 

23 } 

 

2   

 

int aw_mount (const char  *mnt,      //  

const char  *dev,      //  

const char  *fs,      //  

unsigned   flags);     // 0 

/sflash0 /sf dev_name "/sflash0
fs_name uffs UFFS fs

uffs 15.35  

15.35  MTD  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "fs/aw_mount.h" 

5  

6 int aw_main(void) 

7 { 

8     if  (aw_mount("/sf", "/sflash0", "uffs", 0) != AW_OK) { 

9         aw_kprintf("mount failed!\r\n"); 

10     } else { 

11         aw_kprintf("mount OK! \r\n"); 

12     } 

13     while(1) { 

14         aw_mdelay(1000); 

15     } 

16 } 

3   

15.36  

15.36  SPI NOR Flash  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_led.h" 

4 #include "aw_vdebug.h" 
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5 #include "fs/aw_mount.h" 

6 #include "io/aw_fcntl.h" 

7 #include "io/aw_unistd.h" 

8  

9 aw_local aw_err_t __fs_rw_test (void) 

10 { 

11     aw_err_t     ret; 

12     int         fd, i; 

13     static char   buf[512]; 

14      

15     fd = aw_open("/sf/test.txt", O_RDWR | O_CREAT | O_TRUNC, 0777);  //  

16     if (fd < 0) { 

17         aw_kprintf("SPI-Flash create file failed %d.\r\n", ret); 

18         return AW_ERROR; 

19     } 

20     aw_kprintf("SPI-Flash create file done.\r\n"); 

21      

22     for (i = 0; i < sizeof(buf); i++) {          //  

23         buf[i] = (char)(i & 0xFF); 

24     } 

25      

26     ret = aw_write(fd, buf, sizeof(buf));         //  

27     if (ret != sizeof(buf)) { 

28         aw_close(fd); 

29         aw_kprintf("SPI-Flash write file failed %d.\r\n", ret); 

30         return AW_ERROR; 

31     } 

32     aw_kprintf("SPI-Flash write file done.\r\n"); 

33      

34     aw_close(fd);             //  

35     aw_kprintf("SPI-Flash close file.\r\n"); 

36      

37     fd = aw_open("/sf/test.txt", O_RDONLY, 0777);       //  

38     if (fd < 0) { 

39         aw_kprintf("SPI-Flash open file failed %d.\r\n", ret); 

40         return AW_ERROR; 

41     } 

42     aw_kprintf("SPI-Flash open file done.\r\n"); 

43      

44     ret = aw_read(fd, buf, sizeof(buf));             //  

45      

46     if (ret != sizeof(buf)) { 

47         aw_close(fd); 

48         aw_kprintf("SPI-Flash read file failed %d.\r\n", ret); 
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49         return AW_ERROR; 

50     } 

51     aw_kprintf("SPI-Flash read file done.\r\n"); 

52      

53     aw_close(fd);             //  

54     aw_kprintf("SPI-Flash close file.\r\n"); 

55      

56     for (i = 0; i < sizeof(buf); i++) { 

57         if (buf[i] != (char)(i & 0xFF)) { 

58             aw_kprintf("SPI-Flash verify file data failed at %d.\r\n", i); 

59             return AW_ERROR; 

60         } 

61     } 

62     aw_kprintf("SPI-Flash verify file data successfully.\r\n"); 

63     return AW_OK; 

64 } 

65  

66 int aw_main() 

67 { 

68     if (aw_mount("/sf", "/sflash0", "uffs", 0) != AW_OK) { 

69          aw_kprintf("mount failed!\r\n"); 

70     } else { 

71         aw_kprintf("mount OK! \r\n"); 

72         if (__fs_rw_test() != AW_OK) { 

73             aw_led_on(1);   // LED1 

74             while(1); 

75         } 

76     } 

77     while(1) { 

78         aw_led_toggle(0);    // LED0  

79         aw_mdelay(1000); 

80     } 

81 } 

15.34

LED0
LED1  

15.2.4 NVRAM  

MX25L1606 15.26
1 spi_nor_flash_nvram_test 0

4096 NVRAM
15.13 NVRAM

15.15 test spi_nor_flash_nvram_test
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15.15
15.37  

15.37  SPI NOR Flash NVRAM  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_led.h" 

4 #include "app_test_nvram.h" 

5  

6 int aw_main (void) 

7 { 

8     if (app_test_nvram("spi_nor_flash_nvram_test", 0) != AM_OK) {   

9         aw_led_on(1);      // LED1 

10         while(1); 

11     } 

12     while (1) { 

13         aw_led_toggle(0);      // LED0  

14         aw_mdelay(100); 

15     } 

16 } 

15.3 RTC  

PCF85063 RTC
RTC RTC

RTC RTC
RTC RX8025T DS1302

RX8025T DS1302 PCF85063 RTC
15.9  

15.9  RTC  

/  
 

PCF85063 RX8025T DS1302 

 I2C I2C 3  

 1  1   

RTC     

    

RAM 1  1  31  
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15.3.1 RTC  

RTC
15.10  

15.10  RTC aw_rtc.h  

  

aw_err_t  aw_rtc_time_get (int rtc_id, aw_tm_t *p_tm);  

aw_err_t  aw_rtc_time_set (int rtc_id, aw_tm_t *p_tm);  

rtc_id RTC ID p_tm
PCF85063 RTC RTC

ID ID RTC RTC
ID PCF85063 ID 12.9  

RTC 1s
15.38 15.39  

15.38  RTC app_rtc_time_show.c  

1 #include "aworks.h" 

2 #include "aw_rtc.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_delay.h" 

5  

6 int app_rtc_time_show (int rtc_id) 

7 { 

8     // 2016 8 26 09:32:30 

9     aw_tm_t tm = {30, 32, 9, 26, 8 - 1, 2016 - 1900, 0, 0, -1}; 

10      

11     // 2016 8 26 09:32:30 

12     aw_rtc_time_set(rtc_id, &tm); 

13     while(1) { 

14         aw_rtc_time_get(rtc_id, &tm); 

15         aw_kprintf("%04d-%02d-%02d %02d:%02d:%02d \r\n", 

16                    tm.tm_year+1900, tm.tm_mon + 1, tm.tm_mday, 

17                    tm.tm_hour,      tm.tm_min,     tm.tm_sec); 

18         aw_mdelay(1000); 

19     } 

20     return 0; 

21 } 

15.39  RTC app_rtc_time_show.h  

1 #pragma once 

2 #include "aworks.h" 

3  

4 int app_rtc_time_show (int rtc_id); 
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rtc_id RTC PCF85063
RTC ID 0 PCF85063 15.40  

15.40  RTC PCF85063  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "app_rtc_time_show.h" 

4  

5 int aw_main (void) 

6 { 

7     app_rtc_time_show(0); 

8     while(1) { 

9         aw_mdelay(1000); 

10     } 

11 } 

15.3.2 RX8025T 

1   

RX8025T 32.768KHz  DTCXO  
I2C 

 I2C 
400kbps  

RX8025T 15.5 SCL SDA
I2C VDD VSS CLKOUT

T1(CE) TEST T2(Vpp)
NC

INT
CLK_EN

CLKOUT RX8025T 7 I2C
0x32  

 
15.6  RX8025T  

ZLG RX8025T MicroPort-RX8025T MicroPort
15.6  

 

15.5  RX8025T  
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2  RX8025T  

AWorks AWBus-lite AWBus-lite
6  

�  

RX8025T awbl_rx8025t.h
15.41  

15.41  RX8025T awbl_rx8025t.h  

1 #define AWBL_RX8025T_NAME   "rx8025t" 

AWBL_RX8025T_NAME  

�  

RX8025T 0  

�  

RX8025T I2C I2C
AWBL_BUSID_I2C  

�  

RX8025T I2C I2C
I2C aw_prj_params.h i.MX28x

3 I2C I2C0 I2C1 GPIO I2C 0 1
2 15.42  

15.42  I2C  

1 #define  IMX28_I2C0_BUSID         0 

2 #define  IMX28_I2C1_BUSID         1 

3 #define  GPIO_I2C0_BUSID          2 

RX8025T I2C1 IMX28_I2C1_BUSID  

�  

awbl_rx8025t.h RX8025T struct awbl_rx8025t_dev
15.43  

15.43  RX8025T  

1 struct awbl_rx8025t_dev __g_rx8025t_dev0; 

__g_rx8025t_dev0 p_dev  

�  

awbl_rx8025t.h RX8025T struct 
awbl_rx8025t_devinfo 15.44  

15.44  RX8025T awbl_rx8025t.h  

1 typedef struct awbl_rx8025t_devinfo { 

2     struct awbl_rtc_servinfo   rtc_servinfo;      //  RTC  
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3     uint8_t     addr;    //  

4 } awbl_rx8025t_devinfo_t; 

rtc_servinfo RTC RTC
15.45  

15.45  RTC awbl_rtc.h  

1 struct awbl_rtc_servinfo { 

2     int rtc_id;     // RTC ID 

3 }; 

rtc_id RX8025T RTC ID ID
RX8025T PCF85063 RTC ID 0 12.9

RX8025T RTC ID 1  

addr RX8025T 7 I2C RX8025T RX8025T
7 I2C 0x32 rtc_id addr RX8025T

15.46  

15.46  RX8025T  

1 aw_local aw_const struct awbl_rx8025t_devinfo __g_rx8025t_0_devinfo = {  

2     { 

3         1        // RTC  

4     }, 

5     0x32         // I2C  

6 }; 

__g_rx8025t_0_devinfo p_devinfo  

RX8025T 15.47  

15.47  RX8025T awbl_hwconf_rx8025t_0.h  

1 #ifndef __AWBL_HWCONF_RX8025T_0_H 

2 #define __AWBL_HWCONF_RX8025T_0_H 

3  

4 #ifdef  AW_DEV_EXTEND_RX8025T_0 

5 #include "aw_i2c.h" 

6 #include "driver/rtc/awbl_rx8025t.h" 

7 aw_local aw_const struct awbl_rx8025t_devinfo __g_rx8025t_0_devinfo = {  

8     { 

9         1        // RTC  

10     }, 

11     0x32         // I2C  

12 }; 

13 aw_local struct awbl_rx8025t_dev __g_rx8025t_dev0;  //  

14  

15 #define AWBL_HWCONF_RX8025T_0         \ 
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16     {                                       \ 

17         AWBL_RX8025T_NAME,             \ 

18         0,                                     \ 

19         AWBL_BUSID_I2C,                    \ 

20         IMX28_I2C1_BUSID,                 \ 

21         (struct awbl_dev *)&__g_rx8025t_dev0,   \ 

22         &__g_rx8025t_0_devinfo                \ 

23 },  

24  

25 #else 

26 #define AWBL_HWCONF_RX8025T_0 

27 #endif 

28  

29 #endif 

AWBL_HWCONF_RX8025T_0
AW_DEV_EXTEND_RX8025T_0

AWBL_HWCONF_RX8025T_0
15.48  

15.48  RX8025T  

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_RX8025T_0               // RTC RX8025T 

4     // ......  

5 }; 

AWBL_HWCONF_RX8025T_0
awbl_hwconf_rx8025t_0.h

 

3  RX8025T 

RX8025T RTC ID 1 15.40
RTC ID 1 RX8025T RTC 15.49  

15.49  RTC RX8025T  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "app_rtc_time_show.h" 

4  

5 int aw_main (void) 

6 { 

7     app_rtc_time_show(1);     // ID 1 RTC  

8     while(1) { 

9         aw_mdelay(1000); 

10     } 

11 } 
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RTC PCF85063 RX8025T

RX8025T RTC ID 0
15.40  

15.3.3 DS1302 

1   

DS1302 
31  RAM

DS1302
1 W

DS1302
VCC1  

DS1302 15.7 X1 #2 X2 #3
32.768kHz  

CE #5 I/O #6 SCLK #7 DS1302
 DS1302 

CE CE
CE RST

I/O SCLK
I/O SPI DS1302

SCLK SPI SCLK CE SPI CS I/O
MOSI MISO 15.8 a 3 SPI MCU

MOSI MISO
15.8 b  

 

15.8  MCU DS1302  

SPI MOSI MISO SPI
MOSI DS1302

I/O MISO
DS1302 I/O  

GND #4 VCC1 #8 VCC2 #1 DS1302
VCC2 VCC1

DS1302 VCC1 VCC2 VCC2
VCC1+0.2V VCC2 VCC2 VCC1 VCC1
VCC2 VCC1 VCC2 VCC1

VCC1 VCC1
VCC2 VCC1 ZLG DS1302

 
15.7  DS1302  
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MicroPort-DS1302 MicroPort
15.9  

 

15.9  DS1302  

2  DS1302  

AWorks AWBus-lite AWBus-lite
6  

�  

DS1302 awbl_ds1302.h
15.50  

15.50  DS1302 awbl_ds1302.h  

#define AWBL_DS1302_NAME   "ds1302" 

AWBL_DS1302_NAME  

�  

DS1302 0  

�  

DS1302 SPI SPI
AWBL_BUSID_SPI  

�  

DS1302 SPI SPI
aw_prj_params.h i.MX28x 5

SPI SSP0 SSP1 SSP2 SSP3 GPIO SPI
0 1 2 3 4 15.51  

15.51  SPI  

1 #define  IMX28_SSP0_BUSID         0 

2 #define  IMX28_SSP1_BUSID         1 

3 #define  IMX28_SSP2_BUSID         2 

4 #define  IMX28_SSP3_BUSID         3 

5 #define  GPIO_SPI0_BUSID          4 

DS1302 SPI SPI AWorks
GPIO SPI DS1302 GPIO SPI 0

DS1302 GPIO_SPI0_BUSID  

�  



AWorks C  

449 

awbl_ds1302.h DS1302 struct awbl_ds1302_dev
15.52  

15.52  DS1302  

1 struct awbl_ds1302_dev __g_ds1302_dev0; 

__g_ds1302_dev0 p_dev  

�  

awbl_ds1302.h DS1302 awbl_ds1302_devinfo_t
15.53  

15.53  DS1302 awbl_ds1302.h  

1 typedef struct awbl_ds1302_devinfo { 

2     struct awbl_rtc_servinfo   rtc_servinfo;     // RTC  

3     uint32_t    spi_speed;              // SPI  

4     uint32_t    ce_pin;              // CE IO  

5 } awbl_ds1302_devinfo_t; 

rtc_servinfo RTC RTC
15.54  

15.54  RTC awbl_rtc.h  

1 struct awbl_rtc_servinfo { 

2     int rtc_id;     // RTC ID 

3 }; 

rtc_id DS1302 RTC ID ID
DS1302 PCF85063 RX8025T DS1302 RTC ID 2  

spi_speed SPI DS1302 2MHz VCC
5V 0.5MHz VCC 2V SPI

0.3MHz 300000  

ce_pin MCU DS1302 CE IO CE SPI
PIO2_19 CE spi_cs_pin PIO2_19  

15.55  

15.55  DS1302  

1 aw_local aw_const awbl_ds1302_devinfo_t __g_ds1302_0_devinfo = { 

2     { 

3         2                 // RTC  

4     }, 

5     300000, 

6     PIO2_15,         // CE  

7 }; 

&__g_ds1302_0_devinfo p_devinfo

DS1302 15.56  
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15.56  DS1302 awbl_hwconf_ds1302_0.h  

1 #ifndef __AWBL_HWCONF_DS1302_0_H 

2 #define __AWBL_HWCONF_DS1302_0_H 

3  

4 #ifdef  AW_DEV_EXTEND_DS1302_0 

5 #include "driver/rtc/awbl_ds1302.h" 

6 aw_local aw_const awbl_ds1302_devinfo_t __g_ds1302_0_devinfo = { 

7     { 

8         2                 // RTC  

9     }, 

10     300000, 

11     PIO2_15,         // CE  

12 }; 

13 aw_local struct awbl_ds1302_dev __g_ds1302_dev0;   //  

14  

15 #define AWBL_HWCONF_DS1302_0         \ 

16     {                                       \ 

17         AWBL_DS1302_NAME,             \ 

18         0,                                     \ 

19         AWBL_BUSID_PLB,                    \ 

20         0,                     \ 

21         (struct awbl_dev *)&__g_ds1302_dev0,   \ 

22         &__g_ds1302_0_devinfo                \ 

23 },  

24 #else 

25 #define AWBL_HWCONF_DS1302_0 

26 #endif 

27  

28 #endif 

AWBL_HWCONF_DS1302_0
AW_DEV_EXTEND_DS1302_0

AWBL_HWCONF_DS1302_0
15.57  

15.57  DS1302  

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = { //  

2     // ......  

3     AWBL_HWCONF_DS1302_0               // RTC DS1302 

4     // ......  

5 }; 

AWBL_HWCONF_DS1302_0
awbl_hwconf_ds1302_0.h
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3  DS1302  

DS1302 RTC ID 2 15.40
RTC ID 2 DS1302 RTC 15.58  

15.58  RTC DS1302  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "app_rtc_time_show.h" 

4  

5 int aw_main (void) 

6 { 

7     app_rtc_time_show(2);     // ID 2 RTC  

8     while(1) { 

9         aw_mdelay(1000); 

10     } 

11 } 

PCF85063 DS1302
DS1302 RTC ID 0

15.40  

15.4 ZLG72128  

ZLG72128 ZLG  12 
 96  LED  32  8 

 Ctrl Shift Alt  I 2 C 

 

15.4.1 ZLG72128  

1   

ZLG72128  

�  12 1  96  LED  

�  32  8  

�  1  

� 
 

� 10 21
 

�  I 2 C 
 I/O  

� 3.0 ~ 5.5V  

� -40 ~ +85  

� TSSOP28  

 

15.10  ZLG72128  
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2   

15.10 ZLG72128 15.11  

15.11   

   

1 RST  

2 VSS  

3 VCAP  

4 VDD  

5 NC  

6 KEY_INT  

7 SDA I2C  

8 SCL I2C  

9 ~ 12 COM11 ~ 8 / KR3 ~ 0 11 ~ 8 / 3 ~ 0 

13 ~ 20 COM7~0 / KC7 ~ 0 7 ~ 0 / 7 ~ 0 

21 ~ 28 SEG0 ~ SEG7 a ~ dp  

3   

15.11 ZLG72128 32 4 8
COM8 KR0  ~ COM11 KR3 COM0 KC0  ~ COM7 KC7

3 24 INT
8 8

8 F0 ~ F7 bit0 - bit 7 0 1
8 8 INT

 

 

15.11   

ZLG72128 10k

3 3  

15.12 2 2
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15.12   

15.13 ZLG72128
 

 

15.13  ZLG72128  
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ZLG72128 12 ZLG72128
270

ZLG72128
200

ZLG72128 (http://www.zlgmcu.com)  

ZLG72128 VCC GND 47 ~ 470uF
I2C SCL SDA

4.7K l00kbps RST
MCU I/O KEY_INT

MCU I/O  

4  MiniPort-ZLG72128 

ZLG72128 12 32

COM0 ~ COM11
12 COM0

COMx 8 COM0 ~ COM7
8  

ZLG MiniPort-ZLG72128 MiniPort
MiniPort-ZLG72128 2 4 2 2

15.14 COM  

 

15.14  MiniPort-ZLG72128  

4 IO MiniPort-ZLG72128 RST KEY_INT
SDA SCL RST ZLG72128 KEY_INT ZLG72128

INT SDA SCL I2C  

MiniPort-ZLG72128 AWorks ZLG72128  
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15.4.2 ZLG72128  

AWorks AWBus-lite AWBus-lite
6  

1   

ZLG72128 awbl_zlg72128.h
15.59  

15.59  ZLG72128 awbl_zlg72128.h  

1 #define  AWBL_ZLG72128_NAME      "awbl_zlg72128" 

2    

ZLG72128 0  

3   

ZLG72128 I2C I2C
AWBL_BUSID_I2C  

4   

ZLG72128 I2C I2C
I2C aw_prj_params.h i.MX28x

3 I2C I2C0 I2C1 GPIO I2C 0 1
2 15.60  

15.60  I2C  

1 #define  IMX28_I2C0_BUSID         0 

2 #define  IMX28_I2C1_BUSID         1 

3 #define  GPIO_I2C0_BUSID          2 

ZLG72128 I2C0 IMX28_I2C0_BUSID  

5   

awbl_zlg72128.h ZLG72128 struct awbl_zlg72128_dev
15.61  

15.61   

1 struct  awbl_zlg72128_dev __g_miniport_zlg72128_dev; 

__g_miniport_zlg72128_dev p_dev  

6   

awbl_zlg72128.h ZLG72128 struct 
awbl_zlg72128_devinfo 15.62  

15.62  struct awbl_zlg72128_devinfo  

1  struct awbl_zlg72128_devinfo { 

2   int            digitron_disp_id;     /* ID     */ 

3   int                       rst_pin;               /* ZLG72128    */ 
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4   int                   int_pin;               /* ZLG72128     */ 

5   uint16_t              interval_ms;           /*    */ 

6   uint8_t        digitron_num;        /*    */ 

7   uint16_t       blink_on_time;         /* (ms) */ 

8   uint16_t          blink_off_time;        /* (ms) */ 

9   uint8_t        key_use_row_flags;     /*     */ 

10  uint8_t        key_use_col_flags;     /*     */ 

11   const int       *p_key_codes;           /*       */ 

12 }; 

digitron_disp_id
ID 6.4

ID ID
digitron_disp_id ZLG72128 ID

0 MiniPort-ZLG72128
digitron_disp_id 0  

rst_pin ZLG72128 i.MX28x PIO1_17
ZLG72128 PIO1_17 ZLG72128 rst_pin

PIO1_17 rst_pin
rst_pin -1  

int_pin ZLG72128 KEY_INT ZLG72128
KEY_INT IO

ZLG72128 KEY_INT ZLG72128
IO

i.MX28x PIO1_18 ZLG72128
KEY_INT int_pin PIO1_18  

interval_ms ZLG72128 KEY_INT
IO IO

IO ZLG72128 KEY_INT KEY_INT
int_pin -1

I2C ZLG72128 interval_ms
20ms interval_ms 20 int_pin

int_pin -1
ZLG72128 interval_ms int_pin

-1 interval_ms  

digitron_num ZLG72128 12
MiniPort-ZLG72128

 digitron_num 2  

blink_on_time blink_off_time blink_on_time
blink_off_time

150 200 ……. 800 850 900 150ms ~ 900ms 50ms
MiniPort-ZLG72128

1Hz blink_on_time 
blink_off_time 500  
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ZLG72128 32 4 * 8
32

MiniPort-ZLG72128 4 2 2
15.14 COM8 KR0 COM11 KR3 0 3

COM0 KL0 COM1 KL1 0 1  

key_use_row_flags 0 3
AWBL_ZLG72128_IF_KEY_ROW_0 ~ AWBL_ZLG72128_IF_KEY_ROW_3

ZLG72128 COM8 KR0  ~ COM11 KR3
key_use_row_flags

C |
MiniPort-ZLG72128 0 3 key_use_row_flags  

AWBL_ZLG72128_KEY_ROW_0 | AWBL_ZLG72128_KEY_ROW_3 

key_use_col_flags 0 7
AWBL_ZLG72128_IF_KEY_COL_0 ~ AWBL_ZLG72128_IF_KEY_COL_7

ZLG72128 COM0 KL0  ~ COM7 KL7
key_use_col_flags

C | MiniPort-ZLG72128
0 1 key_use_col_flags  

AWBL_ZLG72128_KEY_COL_0 | AWBL_ZLG72128_KEY_COL_1 

p_key_codes ZLG72128
p_key_codes

MiniPort-ZLG72128 4 4
aw_input_code.h 4 4

KEY0 ~ KEY3 15.63  

15.63   

1 aw_local aw_const int __g_key_codes[] = { 

2     KEY_0, KEY_1, 

3     KEY_2, KEY_3 

4 }; 

 __g_key_codes p_key_codes  

15.64  

15.64  ZLG72128  

1   /*  */ 

2   aw_local aw_const int __g_key_codes[] = { 

3    KEY_0, KEY_1, 

4    KEY_2, KEY_3 

5   }; 

6   

7   aw_local aw_const 

8   struct awbl_zlg72128_if_devinfo __g_miniport_zlg72128_devinfo = { 

9   0,                                   /*        */ 
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10  PIO1_17,          /*        */ 

11  PIO1_18,       /*        */ 

12  20,            /*       */ 

13  2,                               /* 2      */ 

14     500,                               /* 500ms */ 

15  500,                                /* 500ms */ 

16  AWBL_ZLG72128_KEY_ROW_0  | \ 

17  AWBL_ZLG72128_KEY_ROW_3,     /* KR0 KR3      */ 

18  AWBL_ZLG72128_KEY_COL_0  | \ 

19  AWBL_ZLG72128_KEY_COL_1,      /* KL0 KL1         */ 

20  __g_key_codes,                      /*  KEY_0 ~ KEY3    */ 

21 }; 

ZLG72128 15.65  

15.65  ZLG72128 awbl_hwconf_miniport_zlg72128_0.h  

1  #ifndef __AWBL_HWCONF_MINPORT_ZLG72128_0_H 

2  #define __AWBL_HWCONF_MINPORT_ZLG72128_0_H 

3  

4  #ifdef AW_DEV_MINIPORT_ZLG72128 

5  

6  #include "aw_types.h" 

7 #include "driver/digitron_key/awbl_zlg72128.h" 

8 

9  /*  */ 

10  aw_local aw_const int __g_key_codes[] = { 

11   KEY_0, KEY_1, 

12   KEY_2, KEY_3 

13  }; 

14  

15  aw_local aw_const 

16  struct awbl_zlg72128_devinfo __g_miniport_zlg72128_devinfo = { 

17  0,                                   /*        */ 

18  PIO1_17,          /*        */ 

19  PIO1_18,       /*        */ 

20  20,            /*       */ 

21  2,                               /* 2      */ 

22     500,                               /* 500ms */ 

23  500,                                /* 500ms */ 

24  AWBL_ZLG72128_KEY_ROW_0  | \ 

25  AWBL_ZLG72128_KEY_ROW_3,     /* KR0 KR3      */ 

26  AWBL_ZLG72128_KEY_COL_0  | \ 

27  AWBL_ZLG72128_KEY_COL_1,      /* KL0 KL1         */ 

28  __g_key_codes,                      /*  KEY_0 ~ KEY3    */ 
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29  }; 

30  

31 aw_local struct awbl_zlg72128_dev __g_miniport_zlg72128_dev;  / *  */ 

32  

33 #define AWBL_HWCONF_MINIPORT_ZLG72128_0          \ 

34  {                                                 \ 

35   AWBL_ZLG72128_NAME,                        \ 

36   0,                                           \ 

37   AWBL_BUSID_I2C,                            \ 

38   IMX28_I2C0_BUSID,                          \ 

39   (struct awbl_dev *)&__g_miniport_zlg72128_dev,    \ 

40   &(__g_miniport_zlg72128_devinfo)               \ 

41  }, 

42   

43 #else 

44 #define AWBL_HWCONF_MINIPORT_ZLG72128_0 

45 #endif 

46  

47 #endif  

AWBL_HWCONF_MINIPORT_ZLG72128_0
AW_DEV_MINIPORT_ZLG72128

AWBL_HWCONF_MINIPORT_ZLG72128_0
15.66  

15.66   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[] = {    //  

2     // ......  

3     AWBL_HWCONF_MINIPORT_ZLG72128_0               // MiniPort-ZLG72128 

4     // ......  

5 }; 

AWBL_HWCONF_MINIPORT_ZLG72128_0
awbl_hwconf_miniport_zlg72128_0.h

 

15.4.3 ZLG72128  

6.4
 

aw_err_t  aw_digitron_disp_char_at (int id, int index, const char ch); 

 id ZLG72128 15.62
digitron_disp_id ZLG72128 ZLG72128

id digitron_disp_id index
index

MiniPort-ZLG72128 index 0 1 ch
1 'H' 15.67  
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15.67  aw_digitron_disp_char_at()  

1 aw_digitron_disp_char_at (0, 1, 'H'); 

60s
5s 15.68 6.30

 

15.68   

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_digitron_disp.h" 

5  

6 #define  __DIGITRON_ID     0       //  

7  

8 static void __digitron_show_num (int id, int num) 

9 { 

10     char buf[3]; 

11     aw_snprintf(buf, 3, "%2d", num); 

12     aw_digitron_disp_str(id, 0, 2, buf); 

13 } 

14  

15 int aw_main() 

16 { 

17     unsigned int num = 60;                 // 60s  60 

18     aw_digitron_disp_decode_set(__DIGITRON_ID, aw_digitron_seg8_ascii_decode); 

19     while(1) { 

20         __digitron_show_num(__DIGITRON_ID, num);        //  count  

21         if (num < 5) {                            // 5  

22             aw_digitron_disp_blink_set(__DIGITRON_ID, 1, AW_TRUE); 

23         } else { 

24             aw_digitron_disp_blink_set(__DIGITRON_ID, 1, AW_FALSE); 

25         } 

26         if (num) {                              // count 0 1 

27             num--; 

28         } else {                                // count 0 60 

29             num = 60; 

30         } 

31         aw_mdelay(1000); 

32     } 

33 } 

ID 0 MiniPort-ZLG72128
0

MiniPort-View MiniPort-ZLG72128  
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15.4.4 ZLG72128  

 

aw_err_t aw_input_handler_register ( 

aw_input_handler_t  *p_input_handler, 

     aw_input_cb_t          pfn_cb, 

     void                 *p_usr_data); 

p_input_handler pfn_cb
p_usr_data  

 MiniPort-ZLG72128 4
KEY_0 KEY_1 KEY_2 KEY_3  

 

� KEY0
00 KEY3 11  

�  

15.69  

15.69  ZLG72128  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_digitron_disp.h" 

5  #include "aw_input.h" 

6  

7  /*  */ 

8 aw_local void __input_key_proc (aw_input_event_t *p_input_data, void *p_usr_data) 

9 { 

10     if (AW_INPUT_EV_KEY == p_input_data->ev_type) {          /*  */ 

11         aw_input_key_data_t *p_key_data =  (aw_input_key_data_t *)p_input_data; 

12         if (p_key_data->key_state != 0) {        /*       */ 

13             switch (p_key_data->key_code) { 

14             case KEY_0:         /* 00  */ 

15                 aw_digitron_disp_char_at(0, 0, '0');   

16                 aw_digitron_disp_char_at(0, 1, '0');      

17                 aw_digitron_disp_blink_set(0, 0, AW_TRUE); 

18                 aw_digitron_disp_blink_set(0, 1, AW_TRUE); 

19                 break; 

20               case KEY_1:         /* 01  */ 

21                 aw_digitron_disp_char_at(0, 0, '0'); 

22                 aw_digitron_disp_char_at(0, 1, '1'); 

23                 aw_digitron_disp_blink_set(0, 0, AW_FALSE); 

24                 aw_digitron_disp_blink_set(0, 1, AW_FALSE); 

25                 break; 
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26             case KEY_2:         /* 10  */ 

27                 aw_digitron_disp_char_at(0, 0, '1');  

28                 aw_digitron_disp_char_at(0, 1, '0'); 

29                 aw_digitron_disp_blink_set(0, 0, AW_TRUE); 

30                 aw_digitron_disp_blink_set(0, 1, AW_TRUE); 

31                 break; 

32             case KEY_3:         /* 11  */ 

33                 aw_digitron_disp_char_at(0, 0, '1');    

34                 aw_digitron_disp_char_at(0, 1, '1'); 

35                 aw_digitron_disp_blink_set(0, 0, AW_FALSE); 

36                 aw_digitron_disp_blink_set(0, 1, AW_FALSE); 

37                 break; 

38             default : 

39                 break; 

40             } 

41         } 

42     } 

43 } 

44  

45 int aw_main (void) 

46 { 

47  aw_local  aw_input_handler_t  input_handler; 

48  aw_input_handler_register(&input_handler, __input_key_proc, NULL); 

49  AW_FOREVER { 

50   aw_mdelay(1000); 

51  } 

52 }  

6.42
1 0 4

KEY_0 KEY_1 KEY_2 KEY_3 MiniPort-ZLG72128
MiniPort-ZLG72128 0 KEY0 ~ KEY3

MiniPort-ZLG72128 AWorks  

15.5 ADS131E0x A/D  

MCU ADC i.MX 28x LRADC HSADC
A/D i.MX28x ADC 12

ADC
A/D ADS131E0x  

15.5.1  

ADS131E0x A/D 24
64kSamples/s PGA

15.12  
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15.12  ADS131E0x  

    

ADS131E04 TQFP-64 4 -40~105  

ADS131E06 TQFP-64 6 -40~105  

ADS131E08 TQFP-64 8 -40~105  

 AWorks ADS131E0x A/D  8
ADS131E08 A/D  AWorks  

1   

� 8  

� 1kSPS 118dB  

� -110dB  

� (THD) 50Hz 60Hz
-90dB  

� 2mW  

� 1 2 4 8 16 32 64kSPS  

� SPI  

� 4 GPIO  

� −40°C +105°C  

2   

ADS131E08 64
15.15 15.13  

15.13  ADS131E08  

   

DVDD 48,50   

DGND 33,49,51  

AVDD 19,21,22,56,59  

AVSS 20,23,32,57,58  

AVDD1 54 Charge pump  

AVSS1 53  

VCAP1 ~ VCAP4 28,30,55,26 AVSS 

IN1N ~ IN8N 15,13,11,9,7,5,3,1 1 ~ 8 N  

IN1P ~ IN8P 16,14,12,10,8,6,4,2 1 ~ 8 P  

/DRDY 47  

DIN 34 SPI MOSI 

DOUT 43 SPI MISO 

/CS 39 SPI  

SCLK 40 SPI  

START 38  

 

15.15  ADS131E08  
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GPIO1 ~ GPIO4 42,44,45,46  

CLK 37 / DGND 

CLKSEL 52 CLK

CLK  

DAISY_IN 41 

DOUT DAISY_IN

DGND 

/PWDN 35  

/RESET 36  

VREFN 25 AVSS 

VREFP 24  

RESV1 31 DGND 

TESTN TESTP 17 18  

OPAMPN 61  

OPAMPP 60  

OPAMPOUT 63  

NC 27,29,62,64  

3   

ADS131E08 8 ADC
ADS131E08 15.16  

 

15.16  ADS131E08  

ADS131E08
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15.5.2 ADS131E08  

 AWorks  AWBus-lite  AWBus-lite 
 6   

 

1   

ADS131E08 ADS131E08 awbl_adc_ 
ads131e08.h 15.70  

15.70  ADS131E08  

1 #define AWBL_ADS131E08_NAME      "awbl_adc_ads131e08" 

AWBL_ADS131E08_NAME  

2   

 
 ADS131E08  0  

3   

ADS131E08  SPI   SPI ,
AWBL_BUSID_SPI  

4   

 ADS131E08  SPI  SPI 
SPI  aw_prj_params.h  i.MX28x 

 5  SPI  SSP0 ~ SSP3 GPIO  SPI0
 0 1 2 3 4 15.71  

15.71  SPI  

1 #define IMX28_SSP0_BUSID  0 

2 #define IMX28_SSP1_BUSID  1 

3 #define  IMX28_SSP2_BUSID  2 

4 #define IMX28_SSP3_BUSID  3 

5 #define GPIO_SPI0_BUSID  4 

 ADS131E08  SSP3 IMX28_SSP3_BUSID  

5   

 awbl_adc_ads131e08.h  ADS131E08 struct 
awbl_adc_ads131e08_dev 15.72  

15.72   ADS131E08  

aw_local  struct  awbl_adc_ads131e08_dev  __g_adc_ads131e08_dev; 

__g_adc_ads131e08_dev  p_dev  

6   

 awbl_adc_ads131e08.h  ADS131E08  struct 
awbl_adc_ads131e08_devinfo 15.73  
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15.73  struct awbl_adc_ads131e08_devinfo  

1 typedef  struct  awbl_adc_ads131e08_devinfo { 

2  struct  awbl_adc_servinfo   adc_servinfo;   // ADC  

3  uint32_t       vref;     // ADC  

4        const uint8_t               *p_pga_gain;          //  

5  uint32_t      spi_speed;   //  

6  int       spi_cs_pin;   // SPI CS  

7  int       ready_pin;   //  

8  int       start_pin;    // ADC  

9  uint8_t      data_bits_rate;   //  

10  void          (*pfn_plfm_init) (void); //  

11 } awbl_adc_ads131e08_devinfo_t; 

 adc_servinfo ADC ADC
ADC ch struct awbl_adc_servinfo

15.74  

15.74  struct awbl_adc_servinfo  

1 struct awbl_adc_servinfo { 

2     aw_adc_channel_t  ch_min; 

3     aw_adc_channel_t  ch_max; 

4 }; 

ch_min ADC ch_max ADC
ADS131E08 8

8 A/D ADS131E08 8
0 ~ 7 ch_min 0 ch_max 7  

A/D A/D
ADC i.MX28x A/D LRADC

HSADC 24 0 ~ 23 ADS131E08
0 ~ 23 24 ~ 31 ch_min

24 ch_max 31  

vref ADC mV ADS131E08
2.4V 4V 2.4V vref 2400

AVDD 5V 4V  

p_pga_gain ADS131E08
1 2 4 8 12 vref

2.4V A/D 0 ~ 2.4V 0 ~ 1.2V
2 A/D 0 ~ 2.4V
0.1mV 0.5mV 20%

5V 0.2% A/D
p_pga_gain 8 8

8 1 1 2 2 4 4 8 12  

uint8_t  pga_gain[8] = {1, 1, 2, 2, 4, 4, 8, 12}; 
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pga_gain p_pga_gain
1 p_pga_gain NULL 1

A/D vref
 

��  

GAIN  

���  

ADC

vref GAIN aw_adc_vref_get()
vref GAIN Vref/GAIN

 

spi_speed SPI ADS131E08 20MHz 2.7V DVDD
3.6V 15MHz 1.7V DVDD 2.0V MCU SPI

6MHz ,
6000000Hz SPI  

spi_cs_pin CS #39 CS SPI
 i.MX28x  PIO2_27 CS  spi_cs_pin  PIO2_27  

ready_pin DRDY #47 ADS131E08
DRDY

MCU  i.MX28x PIO0_27 ADS131E08 DRDY
ready_pin  PIO0_27  

start_pin START #38 START
A/D A/D i.MX28x PIO0_28

START start_pin  PIO0_28  

data_bits_rate ADS131E08 24
16 24 16kSPS

Samples Per Sencond 16 64kSPS
8 15.14  

15.14  ADS131E08  

 (bits) (SPS) 

AWBL_ADC_ADS131E0X_16BIT_64KSPS 16 64K 

AWBL_ADC_ADS131E0X_16BIT_32KSPS 16 32K 

AWBL_ADC_ADS131E0X_24BIT_16KSPS 24 16K 

AWBL_ADC_ADS131E0X_24BIT_8KSPS 24 8K 

AWBL_ADC_ADS131E0X_24BIT_4KSPS 24 4K 

AWBL_ADC_ADS131E0X_24BIT_2KSPS 24 2K 

AWBL_ADC_ADS131E0X_24BIT_1KSPS 24 1K 
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24 16kSPS data_bits_rate
AWBL_ADC_ADS131E0X_24BIT_16KSPS  

pfn_plfm_init 

NULL  

15.75  

15.75  ADS131E08  

1 static const uint8_t __g_gain_pga[] = {1, 1, 2, 2, 4, 4, 8, 12};  //  

2  

3 aw_local aw_const struct  awbl_adc_ads131e08_devinfo  __g_adc_ads131e08_devinfo = { 

4  { 

5   24,         //  

6   31         //  

7  }, 

8  2400,          // ADC  

9     __g_gain_pga,        // 1  

10  6000000,         // SPI  

11  PIO2_27,         // SPI CS  

12  PIO0_27,          // ADC RDYIN  

13  PIO0_28,         // START  

14  AWBL_ADC_ADS131E0X_24BIT_16KSPS     // 24 , 16k SPS 

15  NULL 

16 }; 

 ADS131E08 15.76  

15.76  ADS131E08 awbl_hwconf_adc_ads131e08.h  

1 #ifndef __AWBL_HWCONF_ADC_ADS131E08_H 

2 #define __AWBL_HWCONF_ADC_ADS131E08_H 

3 #ifdef AW_DEV_ADC_ADS131E08 

4 

5 #include "driver/adc/awbl_adc_ads131e08.h" 

6 

7 #define ADC_SPI_DEV_CS_PIN   PIO2_27   // ADC SPI CS  

8 #define ADC_RDYIN_PIN        PIO0_27   // ADC DRDY  

9 #define ADC_START_PIN        PIO0_28   // ADC START  

10 

11 static const uint8_t __g_gain_pga[] = {1, 1, 2, 2, 4, 4, 8, 12};  //  

12  

13 /*  */ 

14 aw_local aw_const struct  awbl_adc_ads131e08_devinfo  __g_adc_ads131e08_devinfo = { 

15  { 

16   24,         //  
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17   31         //  

18  }, 

19  2400,          // ADC  

20     __g_gain_pga,        // 1  

21  6000000,         // SPI  

22  PIO2_27,         // SPI CS  

23  PIO0_27,          // ADC RDYIN  

24  PIO0_28,         // START  

25  AWBL_ADC_ADS131E0X_24BIT_16KSPS     // 24 , 16k SPS 

26  NULL 

27 }; 

28 

29 /*  */ 

30 aw_local struct awbl_adc_ads131e08_dev __g_adc_ads131e08_dev; 

31 

32 #define AWBL_HWCONF_ADC_ADS131E08  \ 

33 {          \ 

34  AWBL_ADS131E08_NAME,    \ 

35  0,         \ 

36  AWBL_BUSID_SPI,      \ 

37  IMX28_SSP3_BUSID,     \ 

38  (struct awbl_dev *)&__g_adc_ads131e08_dev, \ 

39  &(__g_adc_ads131e08_devinfo)    \ 

40 }, 

41 

42 #else 

43 #define AWBL_HWCONF_ADC_ADS131E08 

44 #endif 

45 

46 #endif 

AWBL_HWCONF_ADC_ADS131E08
 AW_DEV_ADC_ADS131E08  

 AWBL_HWCONF_ADC_ADS131E08 
15.77  

15.77   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[]  = {  /*   */ 

2  /*......    */ 

3  AWBL_HWCONF_ADC_ADS131E08          /*  ADS131E08  */ 

4  /*......    */ 

5 }; 

AWBL_HWCONF_ADC_ADS131E08
awbl_hwconf_adc_ads131e08.h 
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15.5.3 ADS131E08  

ADS131E08 ADC 7.23
A/D ADS131E08

8 A/D 24 ~ 31 ADC
24 ~ 31 ADS131E08  

ADC
 

1   

7.47 0 ADS131E08 A/D
0 24 ADS131E08 ADS131E08 IN1

15.78  

15.78  ADS131E08  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_adc.h" 

5  

6 #define  N_SAMPLES_PER_READ      100    // 100  

7  

8 static uint32_t  __g_adc_val[N_SAMPLES_PER_READ];  //  

9  

10 int aw_main() 

11 { 

12     uint32_t sum = 0; 

13     uint32_t  code; 

14     int      vol; 

15     int         i; 

16     int      bits = aw_adc_bits_get(24); 

17     int      vref = aw_adc_vref_get(24); 

18      

19     if ((bits < 0) || vref < 0) { 

20         aw_kprintf("ADC info get failed!\r\n"); 

21         while (1) { 

22             aw_mdelay(1000); 

23         } 

24     } 

25     while (1) { 

26         aw_adc_sync_read(24, __g_adc_val, N_SAMPLES_PER_READ, FALSE); 

27         sum = 0; 

28         for (i = 0; i < 100; i++) { 

29             sum += __g_adc_val[i]; 

30         } 
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31         code = sum / 100; 

32         vol  = (float)(code * vref) / (float)(1 << bits); 

33         aw_kprintf("The vol of channel 24 is : %d mV \r\n", vol); 

34         aw_mdelay(1000); 

35     } 

36 } 

7.47 0
24 24 32

8 uint16_t uint32_t  

15.79  

15.79  ADC app_adc_sync_read.c  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "aw_vdebug.h" 

4 #include "aw_adc.h" 

5  

6 #define  N_SAMPLES_PER_READ      100    // 100  

7  

8 static uint32_t  __g_adc_val[N_SAMPLES_PER_READ];  //  

9  

10 int app_adc_sync_read (int ch) 

11 { 

12     uint32_t sum = 0; 

13     uint32_t  code; 

14     int      vol; 

15     int         i; 

16     int      bits = aw_adc_bits_get(ch); 

17     int      vref = aw_adc_vref_get(ch); 

18      

19     if ((bits < 0) || vref < 0) { 

20         aw_kprintf("ADC info get failed!\r\n"); 

21         return -AW_EIO; 

22     } 

23     while (1) { 

24         aw_adc_sync_read(ch, __g_adc_val, N_SAMPLES_PER_READ, FALSE); 

25         sum = 0; 

26 

27         /*  ADC  */ 

28         if (bits <= 8) { 

29             for (i = 0; i < 100; i++) { 

30                 sum += ((uint8_t *)__g_adc_val)[i]; 

31             } 
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32         } else if (bits <= 16) { 

33             for (i = 0; i < 100; i++) { 

34                 sum += ((uint16_t *)__g_adc_val)[i]; 

35             } 

36         } else { 

37             for (i = 0; i < 100; i++) { 

38                 sum += ((uint32_t *)__g_adc_val)[i]; 

39             } 

40         } 

41         code = sum / 100; 

42         vol  = (float)(code * vref) / (float)(1 << bits); 

43         aw_kprintf("The vol of channel %d is : %d mV \r\n", ch, vol); 

44         aw_mdelay(1000); 

45     } 

46 } 

32
if for

15.80  

15.80  ADC app_adc_sync_read.h  

1 #pragma once 

2 #include "aworks.h" 

3  

4 int app_adc_sync_read (int ch); 

demo
ADC

MCU A/D
app_adc_sync_read.c  

i.MX28x ADC 0
15.81  

15.81  ADC 0  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "app_adc_sync_read.h" 

4  

5 int aw_main (void) 

6 { 

7     app_adc_sync_read(0); 

8     while(1) { 

9         aw_mdelay(1000); 

10     } 

11 } 



AWorks C  

473 

i.MX28x ADC A/D
ADS131E08

15.82  

15.82  ADC 24  

1 #include "aworks.h" 

2 #include "aw_delay.h" 

3 #include "app_adc_sync_read.h" 

4  

5 int aw_main (void) 

6 { 

7     app_adc_sync_read(24); 

8     while(1) { 

9         aw_mdelay(1000); 

10     } 

11 } 

A/D A/D
A/D A/D 0 ~ 7 A/D

0
 

2   

ADS131E08 DRDY
8 8 A/D

8 8
8 ADC 15.83  

15.83  8  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3  

4 static aw_adc_client_t     __g_client[8]; 

5 static aw_adc_buf_desc_t   __g_buf_desc[8]; 

6 static uint32_t            __g_buf[8][100];  //8 100 24 ADC  uint32_t  

7  

8 static void __buf_complete (void *p_cookie, aw_err_t state) 

9 { 

10  int ch = (int)p_cookie;  // p_arg  

11   

12  // ch __g_buf[ch - 24] 

13     //  

14  aw_adc_client_start(&__g_client[ch - 24], &__g_buf_desc[ch - 24], 1,  1); 

15 } 

16  

17 int aw_main (void) 
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18 { 

19  int i; 

20  for (i = 0; i < 8; i++) { 

21   aw_adc_client_init(&__g_client[i], i, FALSE);   //  

22   //  

23   aw_adc_mkbufdesc(&__g_buf_desc[i], __g_buf[i], 100, __buf_complete, (void *)(24 + i)); 

24   aw_adc_client_start(&__g_client[i], &__g_buf_desc[i], 1,  1); 

25  } 

26      //  

27 } 

8
DRDY

8 8
8  

__buf_complete

__buf_complete

15.84  

15.84  ADC  

1 #include "aworks.h" 

2 #include "aw_adc.h" 

3 #include "aw_msgq.h" 

4  

5 AW_MSGQ_DECL_STATIC(msgq_adc, 20, sizeof(int));   // ,  

6  

7 static aw_adc_client_t     __g_client[8]; 

8 static aw_adc_buf_desc_t   __g_buf_desc[8]; 

9 static uint32_t            __g_buf[8][100];  //8 100 24 ADC  uint32_t  

10  

11 static void __buf_complete (void *p_cookie, aw_err_t state) 

12 { 

13  int ch = (int)p_cookie;     // p_arg  

14      AW_MSGQ_SEND(msgq_adc, 

15                       &ch, 

16                        sizeof(int), 

17                        AW_MSGQ_NO_WAIT, 

18                        AW_MSGQ_PRI_NORMAL); 

19 } 

20  

21 int aw_main (void) 

22 { 

23  int ch; 
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24  int err; 

25  int i; 

26  

27  AW_MSGQ_INIT(msgq_adc, 20, sizeof(int), AW_MSGQ_Q_PRIORITY); 

28  for (i = 0; i < 8; i++) { 

29   aw_adc_client_init(&__g_client[i], 24 + i, FALSE);  // , 24 

30   //  

31   aw_adc_mkbufdesc(&__g_buf_desc[i], __g_buf[i], 100, __buf_complete, (void *)(24 + i)); 

32   aw_adc_client_start(&__g_client[i], &__g_buf_desc[i], 1,  1); 

33  } 

34  

35  while(1) { 

36   err = AW_MSGQ_RECEIVE(msgq_adc, &ch, sizeof(int), AW_MSGQ_WAIT_FOREVER); 

37        if (err == AW_OK) {            // ch  

39           // __g_buf[ch - 24] 

40             //  

41        aw_adc_client_start(&__g_client[ch - 24], &__g_buf_desc[ch - 24], 1,  1); 

42         } 

43  } 

44 } 

__buf_complete()

 

15.6 AD5689R D/A  

7.7 D/A i.MX28x MCU DAC
i.MX28x MCU DAC

DAC AD5689R D/A  

15.6.1  

AD5689R 16 D/A SPI
50 MHz  

1   

� (INL) 16 2 LSB  

� 2.5 V 2 ppm/  

� (TUE) 0.1% FSR  

� 1.5 mV  

� 0.1% FSR  

� 20 mA 0.5 V  

� 1 2 GAIN  

� 1.8 V  

� 0  
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� 0.5 nV-sec  

� 3.3 mW (3 V)  

� 2.7 V 5.5 V  

� −40°C +105°C  

� 16-lead LFCSP TSSOP  

2   

AD5689R  16 TSSOP
15.17 15.15  

15.15  AD5689R  

   

Vref 1 

AD5689R

 

GND 4  

VDD 5 2.7V ~ 5.5V 

VoutA 3 DAC A 

VoutB 7 DAC B 

SDO 8 

SDO

SDIN

SDO  

SDIN 14  

/SYNC 13 SPI  

SCLK 12  

VLOGIC 11 1.62V ~ 5.5V 

GAIN 10 

GND 1 0 ~ Vref

Vref VLOGIC 2

0 ~ 2*Vref 2*Vref 

/LDAC 9 

DAC

DAC

 

/RESET 15  

RSTSEL 16 
GND DAC 0 VLOGIC

DAC  

NC 2 6  

3   

AD5689R D/A
15.18  

 

15.17  AD5689R  
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15.18  AD5689R  

VLOGIC VCC
J1 GAIN GND 1 GAIN VLOGIC

2  

4   

AD5689R MCU SPI SYNC SCLK SDIN
D/A SDO 24

15.19   

 

15.19  AD5689R  

24 MSB DB23 C0 ~ C3
DAC A DAC B 0 4 DAC 16 DAC

AWorks AD5689R
DAC DAC

AWorks AD5689R  

15.6.2 AD5689R  

 AWorks  AWBus-lite  AWBus-lite 
 6   

 

1   

AD5689R AD5689R
awbl_dac_ad5689r.h 15.85  
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15.85  AD5689R  

1 #define AWBL_AD5689R_NAME      "awbl_dac_ad5689r" 

AWBL_AD5689R_NAME  

2   

 
 AD5689R  0  

3   

AD5689R  SPI   SPI ,
AWBL_BUSID_SPI  

4   

 AD5689R  SPI  SPI 
SPI  aw_prj_params.h  i.MX28x 

 5  SPI  SSP0 ~ SSP3 GPIO  SPI0
 0 1 2 3 4 15.86  

15.86  SPI  

1 #define IMX28_SSP0_BUSID  0 

2 #define IMX28_SSP1_BUSID  1 

3 #define  IMX28_SSP2_BUSID  2 

4 #define IMX28_SSP3_BUSID  3 

5 #define GPIO_SPI0_BUSID  4 

GPIO SPI GPIO_SPI0_BUSID  

5   

awbl_dac_ad5689r.h  AD5689R struct 
awbl_dac_ad5689r_dev 15.87  

15.87   AD5689R  

1  aw_local  struct  awbl_dac_ad5689r_dev  __g_dac_ad5689r_dev; 

__g_dac_ad5689r_dev  p_dev  

6   

 awbl_dac_ad5689r.h AD5689R  struct 
awbl_dac_ad5689r_devinfo 15.88  

15.88  struct awbl_dac_ad5689r_devinfo  

1 typedef  struct  awbl_dac_ad5689r_devinfo { 

2  struct  awbl_dac_servinfo dac_servinfo;  // DAC  

3  uint8_t                 bits;   // DAC  

4  uint32_t               e_vref;  // mV 0 

5     int                   gain;          // 1 2 GAIN  

6  uint32_t              spi_speed;  // SPI  

7  int                   spi_cs_pin;  // SPI CS  
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8  void        (*pfn_plfm_init) (void);  //  

9 } awbl_dac_ad5689r_devinfo_t; 

 dac_servinfo DAC DAC
DAC ch struct  awbl_dac_servinfo
15.89  

15.89  struct awbl_dac_servinfo  

1 struct awbl_dac_servinfo { 

2     aw_dac_channel_t  ch_min; 

3     aw_dac_channel_t  ch_max; 

4 }; 

ch_min DAC ch_max DAC
AD5689R

DAC AD5689R
0 1 ch_min 0 ch_max 1  

DAC
AD5689R AD5689R  0 ~ 1

AD5689R 0 1 2 ~ 3  

bits DAC AD5689R 16 16  

e_vref mv AD5689R
e_vref

e_vref 0 2.5V  

gain D/A
1

0 ~ Vref 2 0 ~ Vref
0 ~ 2 * Vref GAIN #10

GAIN GND 1 GAIN VLOGIC 2 DAC  

���  

DAC
vref

GAIN aw_dac_vref_get()
vref GAIN Vref * GAIN D/A

Vref
 

spi_speed SPI AD5689R 50M spi_speed
50000000 MCU SPI

6MHz 6000000Hz
SPI  

spi_cs_pin  AD5678R SYNC #13  
i.MX28x  PIO2_19  AD5689R  cs_pin  PIO2_19  

pfn_plfm_init 
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NULL  

15.90  

15.90    AD5689R  

1 aw_local  aw_const  struct awbl_dac_ad5689r_devinfo  __g_dac_ad5689r_devinfo = { 

2  { 

3   0,         //  

4   1         //  

5  }, 

6  16,          // DAC  16bit 

7  0,           // 0 

8  1          // GAIN GND 1 

9  6000000,          // SPI  

10  PIO2_19,         // SPI CS  

11  NULL 

12 }; 

 AD5689R 15.91  

15.91    AD5689R awbl_hwconf_dac_ad5689r.h  

1 #ifndef  __AWBL_HWCONF_DAC_AD5689R_H 

2 #define  __AWBL_HWCONF_DAC_AD5689R_H 

3 #ifdef  AW_DEV_DAC_AD5689R 

4  

5 #include  "driver/dac/awbl_dac_ad5689r.h" 

6 

7 #define  DAC_SPI_DEV_CS_PIN PIO2_19   // DAC SPI CS  

8 

9 aw_local  aw_const  struct awbl_dac_ad5689r_devinfo  __g_dac_ad5689r_devinfo = { 

10  { 

11   0,         //  

12   1         //  

13  }, 

14  16,          // DAC  16bit 

15  0,           // 0 

16  1          // GAIN GND 1 

17  6000000,          // SPI  

18  DAC_SPI_DEV_CS_PIN,      // SPI CS  

19  NULL 

20 }; 

21  

22 /*  */ 

23 aw_local struct awbl_dac_ad5689r_dev __g_dac_ad5689r_dev; 



AWorks C  

481 

24 

25 #define AWBL_HWCONF_DAC_AD5689R   \ 

26 {          \ 

27  AWBL_AD5689R_NAME,     \ 

28  0,         \ 

29  AWBL_BUSID_SPI,      \ 

30  GPIO_SPI0_BUSID,      \ 

31  (struct awbl_dev *)&__g_dac_ad5689r_dev,  \ 

32  &(__g_dac_ad5689r_devinfo)    \ 

33 }, 

34 #else 

35 #define AWBL_HWCONF_DAC_AD5689R 

36 #endif  /* AW_DEV_DAC_AD5689R */ 

37 

38 #endif /* __AWBL_HWCONF_DAC_AD5689R_H */ 

AWBL_HWCONF_DAC_AD5689R
 AW_DEV_DAC_AD5689R  
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15.92  

15.92   

1 aw_const struct awbl_devhcf g_awbl_devhcf_list[]  = {  /*   */ 

2  /*......    */ 

3  AWBL_HWCONF_DAC_AD5689R          /*  AD5689R  */ 

4  /*......    */ 

5 }; 

AWBL_HWCONF_DAC_AD5689R 
awbl_hwconf_dac_ad5689r.h 

 

15.6.3 AD5689R  

AD5689R DAC 7.24
D/A AD5689R 2

D/A 0 1 DAC 0 1
AD5689R 15.93  

15.93  AD5689R  

1 #include "aworks.h" 

2 #include "aw_vdebug.h" 

3 #include "aw_delay.h" 

4 #include "aw_dac.h" 

5  

6 int  aw_main(void) 

7 { 
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8  uint8_t   bits = 0; 

9  int      vref = 0; 

10      

11  aw_dac_enable(0);   // DAC 0 

12  aw_dac_enable(1);   // DAC 0 

13  bits = aw_dac_bits_get(0);   // DAC  

14  vref = aw_dac_vref_get(0);  // DAC  

15 

16  aw_kprintf("The DAC bits is %d  \r\n", bits); 

17  aw_kprintf("The DAC vref is %d  \r\n", vref); 

18  

19  aw_dac_mv_set(0, 1000);  // DAC 0  1V 

20  aw_dac_mv_set(1, 2000);  // DAC 0  2V 

21 

22  aw_mdelay(10 * 1000);  // 10S 

23 

24  aw_dac_disable(0);   // DAC 0 

25  aw_dac_disable(1);   // DAC 1 

26        

27     while(1) { 

28   //  

29  } 

30 } 








