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The DA16200/DA16600 is a highly integrated ultra-low-power Wi-Fi system on chip (SoC) that allows developing 
a complete Wi-Fi solution on a single chip. This document is a DA16200/DA16600 getting started guide intended 
to help new or existing developers quickly get started using the EVK and SDK to develop Wi-Fi applications with 
the DA16200/DA16600 chipset. 
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1. Terms and Definitions  

AP Access Point 

BSS Basic Service Set 

BUFP Buffering Probe 

COM Communication Port 

DDPS DPM Dynamic Period Setting 

DPM Dynamic Power Management 

EVB Evaluation Board 

EVK Evaluation Kit 

GND Ground 

IDE Integrated Development Environment 

JDK Java Development Kit 

OTA Over the Air 

RTOS Real Time Operating System 

SDK Software Development Kit 

SFDP Serial Flash Discoverable Parameter 

SoC System on Chip 

SSID Service Set Identifier 

TIM Traffic Indication Map 

UART Universal Asynchronous Receiver/Transmitter 

UC Unicast Packet 

2. References  

[1] DA16200, Datasheet, Renesas Electronics. 

[2] UM-WI-046, DA16200 DA16600 FreeRTOS SDK Programmer Guide, Manual, Renesas Electronics. 

[3] UM-B-114, DA14531 Devkit Pro Hardware, Manual, Renesas Electronics. 

[4] UM-WI-012, DA16200 SPI SFlash Downloader, Manual, Renesas Electronics. 

[5] UM-WI-003, DA16200 DA16600 Host Interface and AT Command, Manual, Renesas Electronics. 

[6] UM-WI-061, DA16200 DA16600 Getting Started with AWS-IoT Core, Manual, Renesas Electronics. 

[7] UM-WI-039, DA16200 DA16600 MultiDownloader, Manual, Renesas Electronics. 

[8] UM-WI-042, DA16200 DA16600 Provisioning Mobile App, Manual, Renesas Electronics. 

[9] DA16200 DEVKT Electric Schematic, Renesas Electronics. 

[10] DA16600 DEVKT Electric Schematic, Renesas Electronics. 

[11] UM-WI-006, DA16200 DA16600 Hardware Design Guide, Manual, Renesas Electronics. 

Note 1 References are for the latest published version, unless otherwise indicated. 
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3. Overview  

The DA16200/DA16600 is a highly integrated ultra-low-power Wi-Fi system on chip (SoC) that allows you to 
develop Wi-Fi solutions using a single chip. Evaluation Kits (EVK) and SDKs are provided to simplify the process 
of starting a project with the DA16200 or the DA16600. 

This document provides step by step guides to start using the EVK and Software Development Kit (SDK) by 
providing details on: 

Á DA16200 and DA16600 EVK (see Section 4) 

Á Setting Up EVB (see Section 4.4) 

Á Programming Firmware Images (see Section 4.5) 

Á Provisioning Wi-Fi (see Section 4.6) 

Á Configuring Software Development Tools (see Section 5) 

Á Debugging Applications (see Section 5.6) 

Á Conducting Various Tests with DA16200/DA16600 (see Section 6) 

After completing these steps, the EVK and development environment are ready for developing a complete Wi-Fi 
solution. 

If Wi-Fi solutions that are being developed are based on a host MCU that only uses the DA16200/DA16600 as a 
Wi-Fi communication interface with AT commands, a prebuilt firmware image can be used to develop that 
solution. For details on how to use AT commands, see Ref. [5] and Ref. [6]. 

If Wi-Fi solutions that are being developed require special functions or it is a standalone solution using only the 
DA16200/DA16600, for how to use and update the SDK to develop an application, see Ref. [2]. 
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4. Evaluation Kit  

4.1 Introduction  

The DA16200 and DA16600 EVKs are designed for you to test and develop Wi-Fi applications quickly. The EVK 
contains: 

Á Evaluation board: The specific board with DA16200MOD or DA16600MOD installed. 

Á USB cable. 

4.2 DA16200 EVB V11.0 

Figure 1 shows the hardware configuration of the DA16200 EVB. 

 
Figure 1. DA16200 EVB hardware configuration  

Table 1 shows the DA16200 EVB V11.0 components. 

Table 1. Components on DA16200 EVB  

No Name Description  

1 J2, J5 ï GPIO External Pinout 

 
Figure 2. J2, J5 ï GPIO external pinout  
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No Name Description  

2 SW7ï UART0 Selection Switch UART0 selection switch, default ON. See Table 2. 

3 CN3 ï Jumper to Power 5 V power selection from USB or External. 

4 P7 ï GND Pins Ground. 

5 Board Information Board version and manufacturing date. 

6 P3 ï GND Pins Ground. 

7 CN6 ï USB Port Provide UART0 for debug, and UART1/2 for test and SPI. 

8 J7 ï JTAG Connector Connector for the JTAG Debugger. (Note 1) 

 
Figure 3. J7 ï JTAG Connector  

9 SW5 ï RTC_WAKE_UP Switch Switch to wake up the board from Sleep mode. 

10 SW6 ï RTC_PWR_KEY Switch Switch to turn the EVB ON and OFF. 

11 
P6 ï Jumpers for 

RTC_WAKE_UP1 

Pin for connecting the external control signal with MCU. 

For normal operation, this jumper should be shorted. 

12 DA16200MOD-AACWA32 Renesas Wi-Fi Module . 

13 SW3 ï GPIO Selection Switch GPIO selection switch, default OFF. See Table 2. 

14 SW2 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 2. 

15 SW1 ï GPIO Selection Switch GPIO selection switch, default OFF. See Table 2. 

16 SW10 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 2. 

17 SW4 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 2. 

18 P1 ï External VDD External VDD (3.3 V) can be supplied to the P1 pins. 

For normal operation, this jumper should be shorted. 

P2 ï Jumper to Measure Current 

Consumption of the DA16200 

Pin for current measurement. 

For normal operation, this pin should be shorted. 

Á Pull out the Short Pin cap and use jumper wires to connect to the 

measuring equipment. 

Á Pull out the Short Pin cap to the measuring Pro board. 

 
Figure 4. P2 ï Jumper to measure current consumption of the DA16200  

19 S2 ï Factory Reset Button Factory Reset button using GPIOA_7. 

To enable this button, set Pin 2 of SW4 to ON. 

Press the button for at least 5 s to delete nvram  data and certificates, and 

perform software reboot, which should be rebooted in concurrent mode by 

default. 

20 S1 ï WPS Button WPS button using GPIOA_6. 

To enable this button, set Pin 1 of SW4 to ON and press the button to start 

WPS mode. 

21 SW8, SW9 ï UART1/2 Selection 

Switch 

UART1/2 selection switch, default LEFT (UART1). See Table 2. 

Note 1 The pin 7 of the I-jet debugger cable is keyed with a white plug so the pin 7 must be removed from the EVB. 
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Table 2. DA16200 EVB switch description  

Note 1 By default, the SPI interface is configured to support firmware download through the FT2232H. For details on how 
to configure the EVB to support AT command processing from an MCU directly connected to the SPI interface, see 
Section 4.7. 

Switch  Pin  Relevant 

GPIO 

ON OFF Default  

SW1 1 GPIOA6 Connect FT2232H to SPI_CSB (Note 1) WPS OFF 

2 GPIOA7 Connect FT2232H to SPI_CLK (Note 1) Factory reset 

3 GPIOA8 Connect FT2232H to SPI_MISO (Note 1) External pinout (J2/J5) only 

4 GPIOA9 Connect FT2232H to SPI_MOSI (Note 1) 

SW2 1 GPIOA4 Connect FT2232H to UART1_TXD External pinout (J2/J5) only ON 

2 GPIOA5 Connect FT2232H to UART1_RXD 

SW3 1 GPIOA0 Connect FT2232H to SPI_CSB (Note 1) External pinout (J2/J5) only OFF 

2 GPIOA1 Connect FT2232H to SPI_CLK (Note 1) 

3 GPIOA2 Connect FT2232H to SPI_MISO (Note 1) 

4 GPIOA3 Connect FT2232H to SPI_MOSI (Note 1) 

SW4 1 GPIOA6 WPS External pinout (J2/J5) only ON 

2 GPIOA7 Factory reset 

SW7 1 UART0_TXD Connect FT232H to UART0_TXD NC ON 

2 UART0_RXD Connect FT232H to UART0_RXD 

SW8  GPIOA4 Not available on DA16200 EVB V11.0 

(Right) 

Connect SW2 to SW10 (Left) LEFT 

SW9  GPIOA5 Not available on DA16200 EVB V11.0 

(Right) 

Connect SW2 to SW10 (Lett) LEFT 

SW10 1 GPIOA4 Connect SW8 to UART1_TXD External pinout (J2/J5) only ON 

2 GPIOA5 Connect SW9 to UART1_RXD 
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The current consumption can be measured on the P2 jumper using current measuring equipment. For details on 
the test setup, see Section 6.4. When the DA16200 EVK Pro is used for measuring current consumption, the P1 
jumper must be removed. For more information on the DA16200 EVK Pro, see Section 6.4.2, and for DA16200 
EVB, see Ref. [9]. 

4.3 DA16600 EVB V6.0 

Figure 5 shows the hardware configuration of the DA16600 EVB. 

 
Figure 5. DA16600 EVB hardware configuration  

Table 3 shows the DA16600 EVB components. 

Table 3. Components on DA16600 EVB  

No Name Description  

1 SW3 ï GPIO Selective Switch GPIO selection switch, default ON. See Table 4. 

2 SW4 ï GPIO Selective Switch GPIO selection switch, default OFF. See Table 4. 

3 SW5 ï GPIO Selective Switch GPIO selection switch, default ON. See Table 4. 

4 SW6 ï GPIO Selective Switch GPIO selection switch, default OFF. See Table 4. 

5 SW7 ï GPIO Selective Switch GPIO selection switch, default OFF. See Table 4. 

6 Board Information Board version and manufacturing date. 

7 CN6 ï USB Port (Bluetooth) Connect directly to DA14531 for debugging only. (Note 1) 

8 CN1 ï USB Port (Wi-Fi) Provide UART0 for debug and UART2 for other purposes. 

9 P77 ï GND Pins Ground. 

10 SW2 ï RTC Wake Up2 key Switch to wake up the board from Sleep mode. 

11 SW1 ï RTC Power key Switch to turn the EVB ON and OFF. 

12 SW10 ï Switch to Control the SPDT Switch to control RF switch of DA16600MOD in test mode, default OFF. 

13 J7 & CN7 ï JTAG Connector Connector for JTAG Debugger. (Note 2) 
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No Name Description  

   
Figure 6. J7 & CN7 ï JTAG connector  

14 DA16600MOD-AACWA32 Renesas Wi-Fi and Bluetooth®  LE Module. 

15 J2 ï External Pinout 

 
Figure 7. J2 ï external pinout  

16 J3 ï External Pinout 

 
Figure 8. J3 ï external pinout  

P0_6 (Pin #11) should be connected to GPIOA9 (Pin #12) or GPIOA10 

(Pin #14) externally for Wi-Fi and Bluetooth® LE coexistence. 

17 P10 ï Jumper to Test GPIO GPIO test pin. 

By connecting the GPIOs of J2/J3 to P10, operation can be checked with 

LED. 

18 P11 ï Jumper to Test GPIO GPIO test pin. 

By connecting the GPIOs of J2/J3 to the above pin of P10, operation can 

be checked with LED. The bottom pin of P11 is set to GND. 

19 SW9 ï Switch to Test Current 

Consumption 

Switch to test current consumption using a Pro board kit, default OFF. 

20 P2 ï Jumper to Measure Current 

Consumption of DA16200 

Jumper to measure current used by the Wi-Fi device. 

For normal operation, this jumper must be shorted. 
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No Name Description  

21 P1 ï Jumper to Measure Current 

Consumption of DA14531 

Jumper to measure current used by the Bluetooth®  LE device. 

For normal operation, this jumper must be shorted. 

22 SW8 ï GPIO Selective Switch GPIO selection switch, default ON. See Table 4. 

23 S3 ï DA14351 Reset Button Reset button of DA14531 in test mode. 

24 S1 ï WPS Button WPS button using GPIOA6. 

To enable this button, set Pin 1 of SW7 to ON and press the button to 

start WPS mode. 

25 S2 ï Factory Reset Button Factory Reset button using GPIOA_7. 

To enable this button, set Pin 2 of SW4 to ON. 

Press the button for at least 5 s to delete nvram  data and certificates, and 

perform software reboot, which should be rebooted in concurrent mode by 

default. 

Note 1 Do not use this port during normal operation. 

Note 2 The pin 7 on the I-Jet debugger cable is keyed with a white plug so the pin 7 must be removed from the EVB. 
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DA16600 EVB includes several switches, see the descriptions in Table 4 for each switch. 

Table 4. DA16600 EVB switch description  

Switch  Pin  Relevant pin  ON OFF Default  

SW3 1 DA16200 UART0_RX

D 

Connect FT232H to UART0_RXD NC ON 

2 UART0_TXD Connect FT232H to UART0_TXD 

SW4 1 DA14531 P0_8 Connect FT2232H to P0_8 (UART_RXD) External 

pinout 

(J2/J3) only 

OFF 

2 P0_9 Connect FT2232H to P0_9 (UART_TXD) 

3 P0_2 Enable Keil toolchain debug of DA14531 

(SWCLK) 

4 P0_10 Enable Keil toolchain debug of DA14531 

(SWDIO) 

SW5 1 DA16200 GPIOC6 Connect FT2232H to UART2_TXD External 

pinout 

(J2/J3) only 

ON 

2 GPIOC7 Connect FT2232H to UART2_RXD 

SW6 1 DA14531 P0_5 Connect FT2232H to P0_5 (1-wire UART) External 

pinout 

(J2/J3) only 

OFF 

2 Connect FT2232H to P0_5 (1-wire UART) 

SW7 1 DA16200 GPIOA6 Not available on DA16600 EVB V5.0 External 

pinout 

(J2/J3) only  

OFF 

2 GPIOA7 

3 GPIOA8 

4 GPIOA9 

SW8 1 DA16200 GPIOA6 WPS External 

pinout 

(J2/J3) only 

ON 

2 GPIOA7 Factory reset 

SW9 1 DA16200 Measuring 

current 

consumption 

Enable to measure current consumption of the 

DA16200 with EVK Pro. 

Need to remove jumper P2 

Normal 

operation/N

eed to 

connect P2 

OFF 

2 DA14531 Measuring 

current 

consumption 

Enable to measure current consumption of the 

DA14531 with EVK Pro. 

Need to remove jumper P1 

Normal 

operation/N

eed to 

connect P1 

SW10 1 DA14531 P0_6 Manual control of the internal RF SPDT. 

Pin 1 OFF and Pin 2 OFF: Internally controlled 

Pin 1 ON and Pin 2 OFF: DA14531 RF path ON 

Pin 1 OFF and Pin 2 ON: DA16200 RF path ON 

OFF 

2 

The current consumption can be measured on the P1 and P2 jumpers using current measuring equipment. For 
details on the test setup, see Section 6.4. 

When DA16600 EVK Pro is used for measuring current consumption, remove jumpers P1 and P2 and set pins 1 
and 2 of SW9 to the ON position. To measure the current consumption of the DA16200, remove the jumper on 
P2 and turn ON pin 1 of SW9. To measure the current consumption of DA14531, remove the jumper on P1 and 
turn ON pin 2 of SW9. The current consumption of the DA16200 and the DA14531 can be measured 
simultaneously. For more information on the DA16600 EVB, see Ref. [10]. 

4.4 EVB Setup  

Before setting up the Evaluation Board (EVB), ensure that the EVB and the required software are properly 
connected and installed. To establish a connection, use the USB cable included in the EVK to connect the host 
computer and the EVB. 
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4.4.1 Configur ing  DA16200/DA16600 Serial Debug Interface  

The DA16200/DA16600 provides a command/debug interface on UART0 for performing configuration and 
diagnostic functions. When the EVB is connected to the USB port (CN6 on the DA16200 EVB or CN1 on the 
DA16600 EVB), open Device Manager to see whether two virtual COM ports are created. 

Á For Windows, the two COM ports are displayed in the Device Manager (see Figure 9). 

 
Figure 9. Windows ï COM ports  

NOTE 

If Windows Device Manager displays Unknown Device , the FTDI serial driver is not installed. Download the driver from 

the following URL and install it manually: http://www.ftdichip.com/Drivers/CDM/CDM21224_Setup.zip. 

Á For Linux, the COM ports are created in the /dev  directory as ttyUSB x  devices. 

$ 

$ ls - l /dev/ttyU*      List the available ttyUSB serial ports.  

crw - rw----  1 root dialout 188, 0 Aug 25 10:26 /dev/ttyUSB0  

crw - rw----  1 root dialout 188, 1 Aug 25 10:26 /dev/ttyUSB1  

$ 

The lower numbered COM port (COM5 in Figure 9) is for the DA16200/DA16600 debug interface. The higher 
numbered COM port is for the DA16200/DA16600 AT command interface. 

NOTE 

On the DA16600, the higher numbered COM port can also be configured as the DA14531 serial debug interface. See 

Section 4.4.2. 

A serial terminal application can be used for debugging the DA16200/DA16600. 

Á For Windows, the Tera Term  terminal emulator program is recommended and can be downloaded from: 
https://ttssh2.osdn.jp. 

Á For Linux, the minicom  terminal emulation program is recommended and can be installed using: 

$ 

$ sudo apt install minicom     Command to install minicom.  

$ 

When the terminal emulation application is installed, connect the USB cable to the EVB (CN6 on the DA16200 
EVB or CN1 on DA16600 EVB) and start the terminal emulation program. 

In the terminal emulation program, go to the Serial Port S etup  and select the lower numbered COM port and 
configure it as follows. 

Table 5. Serial port configuration values  

Settings  Value 

Baud Rate 230400 

Data Bits 8 

Parity None 

Stop Bits 1 

http://www.ftdichip.com/Drivers/CDM/CDM21224_Setup.zip
https://ttssh2.osdn.jp/
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Settings  Value 

Flow Control (Hardware/Software) None 

Turn ON the EVB (SW6 on the DA16200 EVB or SW2 on the DA16600 EVB) and check for output. See the 
following example for reference. 

Wakeup source is 0x4  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.1.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 15129 - 000000  

        * -  F/W Build Time  : Aug 26 2021 22:58:01  

        * -  Boot Index      : 0  

        *  

        ******************************************************  

System Mode : Station Only (0)  

>>> DA16x Supp Ver2.7 -  2020_07  

>>> MAC address (sta0) : d4:3d:39:10:a2:48  

>>> sta0 interface add OK  

>>> Start STA mode...  

[/DA16200] #  

You can enter commands in the[/DA16200]  prompt. A full list of the available debug interface commands can be 

found in Appendix B. 

4.4.2 Configur ing  DA14531 Serial Debug  Interface  

This section is for DA16600 only and is required for special cases where access to the DA14531 Bluetooth 
devices debug terminal is needed. 

The DA16600 EVB contains the DA14531 Bluetooth device which is used for provisioning the DA16600 Wi-Fi 
interface using a mobile application. On the DA16600 EVB, the DA14531 debug interface can be connected to 
the higher numbered COM port that is created when the USB cable is connected to CN1. 

To enable the DA14531 debug interface, follow the settings in Table 6 for SW4, SW5, SW6 and SW7. 

Table 6. Debug switch settings  

Switch  Pin  Relevant pin  ON Default  

SW4 1 DA14531 P0_8 Connect FT2232H to P0_8 (UART_RXD) ON 

2 P0_9 Connect FT2232H to P0_9 (UART_TXD) 

3 P0_2 Enable Keil toolchain debug of DA14531 (SWCLK) Donôt care 

4 P0_10 Enable Keil toolchain debug of DA14531 (SWDIO) 

SW5 1 DA16200 GPIOC6 Connect FT2232H to UART2_TXD OFF 

2 GPIOC7 Connect FT2232H to UART2_RXD 
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Switch  Pin  Relevant pin  ON Default  

SW6 1 DA14531 P0_5 Connect FT2232H to P0_5 (1-wire UART) OFF 

2 Connect FT2232H to P0_5 (1-wire UART) 

SW7 1 DA16200 GPIOA6 Not available on DA16600 EVB V5.0 OFF 

2 GPIOA7 

3 GPIOA8 

4 GPIOA9 

When the switches are set properly, open a serial terminal application, and select the higher numbered COM 
port. Configure the higher numbered COM port as follows: 

Table 7. Debug console settings  

Settings  Value 

Baud Rate 115200 

Data Bits 8 

Parity None 

Stop Bits 1 

Flow Control (Hardware/Software) None 

Open a second serial terminal application and connect to the DA16200 debug console and run the reboot  

command. Then, the following output appears in the DA14531 debug console: 

user_on_init  

4.5 Firmware  Image Programming  

When using an EVB for the first time, the firmware version in the EVB is the version when the EVK is produced 
so it must be updated to the latest firmware version through the console (UART0 interface) or J-Link interface. In 
case of not EVB but the customized board with DA16200MOD/DA16600MOD, the deprecated firmware version 
is inside the modules, so there is no other options to update the firmware without the UART0 or J-Link interface 
due to the different OS version which canôt be covered by AT command interface. 

Prebuilt versions of the firmware for the DA16200 and DA16600 can be downloaded from the official website. Go 
to the Renesas website (https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi) and 
scroll down to the Software Downloads section. Find or enter "DA16200 DA16600 FreeRTOS SDK Image" in the 
search box, and then select the firmware and download. The DA16200/DA16600 SDK can be used to rebuild the 
firmware images as described in Section 5. 

The firmware images for the DA16200: 

Á DA16200_FBOOT- GEN01- 01- 834dea5b8 _W25Q32JW.img 

Á DA16200_FRTOS- GEN01- 01- 866facc56 - 000000.img  

The firmware images for the DA16600 since it also requires the DA14531 firmware image: 

Á DA16600_FBOOT- GEN01- 01- 834dea5b8 _AT25SL321.img  

Á DA16600_FBOOT- GEN01- 01- 834dea5b8 _W25Q32JW.img 

Á DA16600_FRTOS- GEN01- 01- 866facc56 - 000000.img  

Á DA14531_P/da14531_multi_part_proxr.img  

NOTE 

There are two versions of the DA16600 EVB: the Adesto AT25SL321 serial flash and the Winbond W25Q32JW serial 

flash. 

NOTE 

The uart_program_da16200 in the following section can be used for debugging console of the DA16200, but it cannot be 

used with DA14531. Other console programs like Tera Term or minicom can be used for DA14531 debug console. 

https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi
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NOTE 

Check the flash version by running sflash info  command in the [MROM] prompt: 

[/DA16600] # reset  Switch to MROM command mode.  

Reset BLE ...  

[MROM] sflash info  Display the flash information.  

SFLASH:ef601615  

Density:01ffffff  

ef601615: Winbond W25Q32JWSNIQ  

1f421615: Adesto AT25SL321  

Select the appropriate firmware image based on the flash version. 

These firmware images are stored in the following locations in Table 8. 

Table 8. Serial flash memory map  

Name 
4 MB 

Description  
Address  Size 

2nd Bootloader 0x0000_0000 136 kB BOOT firmware image. 

Boot Index 0x0002_2000 4 kB 
Select RTOS #0 or RTOS #1 

as active firmware. 

RTOS #0 0x0002_3000 1788 kB RTOS firmware image. 

RTOS #1 0x001E_2000 1792 kB 

Alternate RTOS firmware 

image. 

(Used during OTA firmware 

update) 

Certificate, NVRAM 0x003A_2000 44 kB  

User Area #01 0x003A_D000 332 kB 

For DA16600, the DA14531 

firmware image is stored 

here. 

 

NOTE 

On how to select which firmware image is active (RTOS #0 or RTOS #1), see Section 4.5.4. 

Each firmware image is downloaded individually through the debug serial port of the DA16200/DA16600 using 
the Y-Modem  file transfer protocol. 

4.5.1 Use uart_program_da16200  in Console  Terminal  

This tool is a prebuilt console program which can be used in Windows, Linux, or Python environment. The tool 
can be found in the folders: 

Á <sdk_root_directory>/ utility / j - link / scripts / qspi /win /  - > uart_program_da16200.exe 

Á <sdk_root_directory>/ utility / j - link / scripts / qspi /linux  - > uart_program_da16200 

Á <sdk_root_directory>/ utility / j - link / scripts / qspi /phython - > uart_program_da16200.py 

To program firmware images to the DA16200/DA16600, complete the following steps: 

1. Copy the console program to the folder which has the images for the DA16200/DA166000. 

2. Connect the EVB to the host computer using a Micro USB cable. 

3. Power up the DA16200/DA16600 EVB. 

4. Type uart_program_da16200 (.exe) - i <start address> <image name>  and click Enter . 

a. Example for FBOOT firmware image: uart_program_da16200.exe -i 0 DA16600_FBOOT-GEN01-01-
c7f4c6cc22_AT25SL321.img 

b. Example for FRTOS firmware image: uart_program_da16200.exe -i 23000 DA16600_FRTOS-GEN01-
01-0561372b7c-006529.img 

c. Example for DA14531 firmware image: uart_program_da16200.exe -i 3AD000 
da14531_multi_part_proxr.img 
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5. Select number  from the list of COM ports and click Enter . 

d: \ download>uart_program_da16200.exe - i 0 DA16200_FBOOT - GEN01- 01- c7f4c6cc22_W25Q32JW.img  

uart_program_da16200 Version 1.0.5  

0. COM75 -  USB Serial Port (COM75)  

1. COM76 -  USB Serial Port (COM76)  

Please enter a number from the list of your COM port and click Enter.  

-- > 0  

Programming is done automatically so that it needs to be confirmed whether the images are programmed 
successfully.  

6. Repeat steps 4~6 to program the FRTOS firmware image and the DA14531 firmware image (if using 
DA16600MOD) as follows. 

d: \ download>uart_program_da16200.exe - i 0 DA16200_FBOOT - GEN01- 01- c7f4c6cc22_W25Q32JW.img  

uart_program_da16200 Version 1.0.5  

0. COM75 -  USB Serial Port (COM75)  

1. COM76 -  USB Serial Port (COM76)  

Please enter a number from the list of your COM port and click Enter.  

-- > 0  

Selected COM port =  COM75 -  USB Serial Port (COM75)  

Entering download mode...  

Preparing for download...  

Read DA16200_FBOOT- GEN01- 01- c7f4c6cc22_W25Q32JW.img  

Ready for download.  

Download file 1: DA16200_FBOOT - GEN01- 01- c7f4c6cc22_W25Q32JW.img : 100.00% : 8.12s  

Done successfully.  

d: \ download>uart_program_da16200.exe - i 23000 DA16200_FRTOS - GEN01- 01- c4ca8087e8 - 006537.img  

uart_program_da16200 Version 1.0.5  

0. COM75 -  USB Serial Port (COM75)  

1. COM76 -  USB Serial Port (COM76)  

Please enter a number from the list of your COM port and click Enter.  

-- > 0  

Selected COM port =  COM75 -  USB Serial Port (COM75)  

Entering download mode...  

Preparing for download...  

Ready for download.  

Download file 1: DA16200_FRTOS - GEN01- 01- c4ca8087e8 - 006537.img : 100.00% : 72.76s  

Done successfully.  

7. Confirm logs from the DA16200/DA16600 for checking the DA16200/DA16600 works properly as follows: 

a. Type uart_program_da16200 (.exe) . 

b. Select number  in the list of COM ports and click Enter . 

c. Type reboot . 

d: \ download>uart_program_da16200.exe  

uart_program_da16200 Version 1.0.5  

0. COM75 -  USB Serial Port (COM75)  
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1. COM76 -  USB Serial Port (COM76)  

Please enter a number from the list of your COM port and click Enter.  

-- > 0  

Selected COM port =  COM75 -  USB Serial Port (COM75)  

Entering console mode...  

Ready for console mode. Input anything.  

[/DA16200] #  reboot  

reboot  

Wakeup source is 0x0  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.2.8.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- c4ca8087e8 - 006537  

        * -  F/W Build Time  : Jul 31 2023 14:07:09  

        * -  Boot Index      : 0  

        *  

        ******************************************************  

System Mode : Station Only (0)  

>>> Start DA16X Supplicant ...  

>>> DA16x Supp Ver2.7 -  2022_03  

>>> MAC address (sta0) : d4:3d:39:11:34:fc  

>>> sta0 interface add OK  

>>> Start STA mode...  

>>> Hello World #1 ( Non network dependent application ) !!!  

8. Reset to factory defaults: 

If it is the first time using the EVB or to delete nvram  data and certificates, run the factory command. 

[/DA16200] #  factory  

factory  

FACTORY RESET [N/y/?]  y  

y 

ŶStart Factory- Reset ...  

Rebooting....  

Wakeup source is 0x0  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

        ******************************************************  

        *             DA16200 SDK Information  
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        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.2.8.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- c4ca8087e8 - 006537  

        * -  F/W Build Time  : Jul 31 2023 14:07:09  

        * -  Boot Index      : 0  

        *  

        ******************************************************  

System Mode : Station Only (0)  

>>> Start DA16X Supplicant ...  

>>> DA16x Supp Ver2.7 -  2022_03  

>>> MAC address (sta0) : d4:3d:39:11:34:fc  

>>> sta0 interface add OK  

>>> Start STA mode...  

>>> Hello World #1 ( Non network dependent application ) !!!  

When the firmware images are programmed successfully, the device can be configured by doing the Wi-Fi 
provisioning process. For details on how to provision the Wi-Fi communication interface, see Section 4.6. For 
more information on how to use uart_program_da16200 (.exe/py) , see README.md in python folder. 

4.5.2 Use Macro  Script  of Tera Term  

This tool is for Windows only and the programming can be done automatically using a macro script of Tera 
Term. These macro files are available in the SDKROOT\apps\da16200\get_started\projects\da16200 or 
da16600\img\ folder in SDK package or each image folder of image package. The serial port should be set up as 
shown in Figure 10. The lower numbered COM port should be selected for DA16200 debug interface. 

 
Figure 10. Serial port setup in Tera Term  

The macro can be run as follows: 
1. When Tera Term is connected to the DA16200/DA16600, open the Control  tab, and select the Macro  menu 

item. 

2. When the MACRO: Open Macro  file selection window opens, navigate to the directory where the firmware 
images are stored and select the .ttl  file as shown in Figure 11. 
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Figure 11. Open macro  file  

3. After opening the macro file, the FBOOT firmware image is programmed as shown in Figure 12. 

 
Figure 12. Programming  FBOOT image  

4. Program RTOS image as shown in Figure 13. 
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Figure 13. Programming F RTOS image  

5. DA16200 reboots automatically after all images are programmed. 

4.5.3 Use Multi -Download Tool  

The Multi-Download Tool can be used to program firmware images to multiple devices at the same time in 
Windows. For details, see Ref. [7]. The uart_program_da16200(.exe)  can be used for programing the firmware 

images to multiple devices by running the program on multiple terminals. 

4.5.4 Chang e Boot Index  

There are two slots, in which the main firmware image FRTOS can be stored in the SFlash memory. These 
locations are RTOS #0 and RTOS #1. You can specify which firmware image the board boots up with through 
the serial interface after booting up or MROM prompt in UART console. 

4.5.4.1 Changing Boot Index  after Bootup  

The boot index  can be changed by using the boot_idx n  command: 

Á boot_idx 0   // set RTOS #0 as the firmware to boot 

Á boot_idx 1   // set RTOS #1 as the firmware to boot 

After running the boot_idx  command, run the reboot  command to boot the selected firmware. 

[/DA16200] # boot_idx 1  // or boot_idx 0  

[/DA16200] # reboot  

>>> P.TIM is relocated to RETMEM (0x20f835c0, 3)  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

Wakeup source is 0x0  

        ******************************************************  

        *             DA16200 SDK Information  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  
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        * -  SDK Version     : V3.2.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 6cc84b86f - 003714  

        * -  F/W Build Time  : Apr 13 2022 10:20:02  

        * -  Boot Index      : 1  

        *  

        ******************************************************  

After rebooting, verify the Boot Index  and F/W Version  match the selected one. 

4.5.4.2 Changing Boot Index  in MROM Prompt  

The boot index  can be changed by sflash erase  and write  command in MROM prompt. Do the following: 

1. Go to MROM prompt using [/DA16200] # reset . 

2. To change the boot index to 0 (RTOS #0), erase the boot index area, it is already in the ttl  download script. 

[MROM] sflash erase 22000 100 0 

[MROM] reboot  

3. To write the boot index to 1 (RTOS #1), it should erase and write some values, which means 0x1E2000 with 
header. 

Ensure there is the RTOS #1 image in the flash address 0x1E2000, otherwise it wonôt be booted up 
correctly. 

[MROM] sflash erase 22000 100 0 

[MROM] sflash write 22000 C AF BE AD DE 01 00 00 00 00 20 1E 00  

[MROM] reboot  

4.5.5 GPIOs for Pre-built Images  

The prebuilt versions of the firmware for the DA16200 and DA16600 mentioned in Section 4.5. 

Dedicated UART0 and buttons for all pre-built images: 

Á UART0_TXD (debug console) 

Á UART0_RXD (debug console) 

Á GPIOA6 (WPS button) 

Á GPIOA7 (Factory reset button) 

AT command interface for each image is listed up in Table 9. 

Table 9. Firmware images vs GPIOs 

Firmware image GPIO PINs 

DA16200_IMG_FreeRTOS_ATCMD_SPI_EVK 

GPIOA2 (SPI_CSB) 

GPIOA3 (SPI_CLK) 

GPIOA8 (SPI_MISO) 

GPIOA9 (SPI_MOSI) 

GPIOC6 (INT) 

GPIOA11 (MCU Wake-up) 

DA16200_IMG_FreeRTOS_ATCMD_SPI_SPARKFUN 

GPIOA0 (SPI_MISO) 

GPIOA1 (SPI_MOSI) 

GPIOA2 (SPI_CSB) 

GPIOA3 (SPI_CLK) 

GPIOC10 (INT) 

GPIOA11 (MCU Wake-up) 

DA16200_IMG_FreeRTOS_ATCMD_UART1_EVK 

GPIOA4 (UART1_TXD) 

GPIOA5 (UART1_RXD) 

GPIOA11 (MCU Wake-up) 
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Firmware image GPIO PINs 

DA16200_IMG_FreeRTOS_QFN No AT command interface 

DA16600_IMG_FreeRTOS_ATCMD_SPI_EVK 

GPIOA2 (SPI_CSB) 

GPIOA3 (SPI_CLK) 

GPIOA8 (SPI_MISO) 

GPIOA9 (SPI_MOSI) 

GPIOC6 (INT) 

GPIOA11 (MCU Wake-up) 

DA16600_IMG_FreeRTOS_ATCMD_UART2_EVK 

GPIOC6 (UART2_TXD) 

GPIOC7 (UART2_RXD) 

GPIOA11 (MCU Wake-up) 

DA16600_IMG_FreeRTOS_QFN No AT command interface 

4.6 Wi-Fi Provisioning  

4.6.1 Station Mode  Setup  

The Wi-Fi functions of the DA16200/DA16600 can easily be configured by running the Easy Setup  Wi-Fi 
configuration wizard. 

To configure the DA16200/DA16600 to operate in Station Mode, open the DA16200 or DA16600 debug console 
and run the setup  command in the [ / DA16xxx]  prompt and then answer the questions to complete the setup as 

follows: 

[/DA16200] Setup       Start the Easy Setup Wizard.  

Stop all services for the setting.  

 Are you sure ? [Yes/No] : Y     Enter Y to stop the services.  

[ DA16200 EASY SETUP ]  

Country Code List:  

AD  AE  AF  AI  AL  AM  AR  AS  AT  AU  AW  AZ  BA  BB  BD  BE  BF  BG  BH  BL  

BM  BN  BO  BR  BS  BT  BY  BZ  CA  CF  CH  CI  CL  CN  CO  CR  CU  CX  CY  CZ  

DE  DK  DM  DO  DZ  EC  EE  EG  ES  ET  EU  FI  FM  FR  GA  GB  GD  GE  GF  GH  

GL  GP  GR  GT  GU  GY  HK  HN  HR  HT  HU  ID  IE  IL  IN  IR  IS  IT  JM  JO  

JP  KE  KH  KN  KP  KR  KW  KY  KZ  LB  LC  LI  LK  LS  LT  LU  LV  MA  MC  MD  

ME  MF  MH  MK  MN  MO  MP  MQ  MR  MT  MU  MV  MW  MX  MY  NG  NI  NL  NO  NP  

NZ  OM  PA  PE  PF  PG  PH  PK  PL  PM  PR  PT  PW  PY  QA  RE  RO  RS  RU  RW  

SA  SE  SG  SI  SK  SN  SR  SV  SY  TC  TD  TG  TH  TN  TR  TT  TW  TZ  UA  UG  

UK  US  UY  UZ  VA  VC  VE  VI  VN  VU  WF  WS  YE  YT  ZA  ZW  ALL  

 COUNTRY CODE ? [Quit] (Default KR) : US    Enter the country code.  

SYSMODE(WLAN MODE) ? 

        1. Station  

        2. Soft AP  

 MODE ?  [1/2/Quit] (Default Station) : 1    Enter 1 for Station mode.  

[ STATION CONFIGURATION ]  

===========================================================================  

[NO] [SSID]                                        [SIGNAL] [CH] [SECURITY]  

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

[ 1] AndroidHotspot0568                                 - 25   6        WPA2  
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[ 2] U+Net0208                                          - 37   2        WPA2  

[ 3] wonhome                                            - 49  11        WPA2  

[ 4] SK_WiFiGIGA1200                                    - 53   3  WPA / WPA2  

[ 5] [Hidden] BSSID - 0a:5d:dd:de:12:03                   - 54   3        WPA2  

[ 6] DIRECT - GWM2020 Series                              - 56   3        WPA2  

[ 7] AT_303_WBEH2GT_a879                                - 66  11        WPA2  

[ 8] olleh_WiFi_B602                                    - 67  10  WPA / WPA2  

[ 9] KT_GiGA_2G_Wave2_04A0                              - 70   6  WPA / WPA2  

[10] KT_GiGA_2G_Wave2_99EB                              - 79   6  WPA / WPA2  

[11] anyppi                                             - 81   8        WPA2  

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

[M] Manual Input  

[Enter] Rescan  

===========================================================================  

 Select SSID ? (1~11/Manual/Quit) : 1    Enter the SSID NO from the list.  

 PSK- KEY(ASCII characters 8~63 or Hexadecimal characters 64) ? [Quit]  

[123456789|123456789|123456789|123456789|123456789|123456789|1234]  

:**********       Enter the password for the AP.  

 Do you want to set advanced WiFi configuration ? [No/Yes/Quit] (Default No) : N  

       Enter N to skip this step.  

============================================  

SSID      : AndroidHotspot0568  

AUTH      : WPA/WAP2  

ENCRYPTION: TKIP/AES(CCMP)  

PSK KEY   : 123abc456  

KEY TYPE  : ASCII  

Hidden AP : Not connect  

 WIFI CONFIGURATION CONFIRM ? [Yes/No/Quit] : Y   Enter Y to confirm the configuration.  

 IP Connection Type ? [Automatic IP/Static IP/Quit] : A  Enter A for automatic DHCP IP address.  

IP Connection Type: Automatic IP  

 IP CONFIGURATION CONFIRM ? [Yes/No/Quit] : Y   Enter Y to confirm the configuration.  

        

 SNTP Client enable ? [Yes/No/Quit] : N    Enter N to disable time sync.  

 Dialog DPM (Dynamic Power Management) ? [Yes/No/Quit] : N  Enter N to disable DPM.  

     See Section 6.4.7 for more information about DPM.  

Configuration OK  

. done  

The configuration is now complete and stored in NVRAM. Then, the system reboots automatically and is 
connected to the selected network. 

Reboot...  

Wakeup source is 0x0  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  
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        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.2.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 6cc84b86f - 003714  

        * -  F/W Build Time  : Apr 13 2022 10:20:02  

        * -  Boot Index      : 0  

        *  

        ******************************************************  

System Mode : Station Only (0)  

>>> DA16x Supp Ver2.7 -  2020_07  

>>> MAC address (sta0) : d4:3d:39:10:a2:48  

>>> sta0 interface add OK  

>>> Start STA mode...  

>>> Network Interface (wlan0) : UP  

>>> Associated with ae:2d:be:27:70:7d  

Connection COMPLETE to ae:2d:be:27:70:7d  

--  DHCP Client WLAN0: SEL(6)  

[/DA16200] # --  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.0.65  

               netmask   : 255.255.255.0  

               gateway   : 192.168.0.98  

               DNS addr  : 192.168.0.98  

         DHCP Server IP  : 192.168.0.98  

         Lease Time      : 00h 59m 59s  

         Renewal Time    : 00h 29m 59s  

4.6.2 Soft  AP Mode  Setup  

Soft AP mode allows the DA16200 to be provisioned through the Wi-Fi interface using a mobile application. Set 
up for Soft AP Mode is almost the same as for Station Mode and can easily be configured by running the Easy 
Setup  Wi-Fi configuration wizard. 

To configure the DA16200/DA16600 to operate in Soft AP mode, open the DA16200/DA16600 debug console 
and run the setup  command in the [ DA16200 ]  or [DA16 600 ]  prompt and then answer the questions to 

complete the setup as follows: 

[/DA16200] Setup      Start the Easy Setup Wizard.  

Stop all services for the setting.  

 Are you sure ? [Yes/No] : Y    Enter Y to stop the running services.  
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[ DA16200 EASY SETUP ]  

Country Code List:  

AD  AE  AF  AI  AL  AM  AR  AS  AT  AU  AW  AZ  BA  BB  BD  BE  BF  BG  BH  BL  

BM  BN  BO  BR  BS  BT  BY  BZ  CA  CF  CH  CI  CL  CN  CO  CR  CU  CX  CY  CZ  

DE  DK  DM  DO  DZ  EC  EE  EG  ES  ET  EU  FI  FM  FR  GA  GB  GD  GE  GF  GH  

GL  GP  GR  GT  GU  GY  HK  HN  HR  HT  HU  ID  IE  IL  IN  IR  IS  IT  JM  JO  

JP  KE  KH  KN  KP  KR  KW  KY  KZ  LB  LC  LI  LK  LS  LT  LU  LV  MA  MC  MD  

ME  MF  MH  MK  MN  MO  MP  MQ  MR  MT  MU  MV  MW  MX  MY  NG  NI  NL  NO  NP  

NZ  OM  PA  PE  PF  PG  PH  PK  PL  PM  PR  PT  PW  PY  QA  RE  RO  RS  RU  RW  

SA  SE  SG  SI  SK  SN  SR  SV  SY  TC  TD  TG  TH  TN  TR  TT  TW  TZ  UA  UG  

UK  US  UY  UZ  VA  VC  VE  VI  VN  VU  WF  WS  YE  YT  ZA  ZW  ALL  

 COUNTRY CODE ? [Quit] (Default KR) : US   Enter the country code.  

SYSMODE(WLAN MODE) ? 

        1. Station  

        2. Soft AP  

 MODE ?  [1/2/Quit] (Default Station) : 2   Enter 2 for Station mode.  

[ SOFT AP CONFIGURATION ]  

 SSID ? (Default DA16200_10A249) : TEST AP   Enter the SSID name.  

 CHANNEL ? [1~13, Auto:0/Quit] (Default Auto) :  Enter to select Auto channel selection.  

AUTHENTICATION ? 

         1. OPEN  

         2. WEP(Unsupported)  

         3. WPA- PSK 

         4. WPA2 - PSK (Recommend)  

         5. WPA/WPA2- PSK 

 AUTHENTICATION ? [1/3/4/5/Quit] : 4   Enter 4 to select WPA2 - PSK authentication.  

ENCRYPTION ? 

        1. TKIP (CAUTION: Unsupported 802.11N Mode)  

        2. AES(CCMP)  

        3. TKIP/AES(CCMP)  

 ENCRYPTION ? [1/2/3/Quit] : 2    Enter 2 to select AES encryption.  

 PSK- KEY(ASCII characters 8~63 or Hexadecimal characters 64) ? [Quit]  

[123456789|123456789|123456789|123456789|123456789|123456789|1234]  

:**********      Enter the password for the AP.  

 Do you want to set advanced WiFi configuration ? [No/Yes/Quit] (Default No) : N  

      Enter N to skip this step.  

============================================  

SSID      : TEST AP  

CHANNEL   : AUTO(ACS)  

AUTH      : WPA2  

ENCRYPTION: AES(CCMP) 

PSK KEY   : 123abc456  
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KEY TYPE  : ASCII  

WIFI MODE : 11b/g/n  

============================================  

 WIFI CONFIGURATION CONFIRM ? [Yes/No/Quit] : Y  Enter Y to confirm the WIFI  

       configuration.  

 IP ADDRESS ? [Quit] (Default 10.0.0.1) :   Enter to select the default IP Address.  

 SUBNET ? [Quit] (Default 255.255.255.0) :    Enter to select the default Subnet.  

 GATEWAY ? [Quit] (Default 10.0.0.1) :   Enter to select the default Gateway.  

============================================  

[WLAN1]  

IP ADDRESS: 10.0.0.1  

SUBNET    : 255.255.255.0  

GATEWAY   : 10.0.0.1  

============================================  

 IP CONFIGURATION CONFIRM ? [Yes/No/Quit] : Y  Enter Y to confirm the IP configuration.  

 DHCP SERVER CONFIGURATION ? [Yes/No/Quit] : Y  Enter Y to confirm the DHCP Server  

       configuration.  

 DHCP SERVER LEASE IP Count(MAX 10) ? [Quit] (Default 10) :  

      Enter to select the default Lease Count.  

 DHCP SERVER LEASE TIME(60 ~ 86400 SEC) ? [Quit] (Default 1800) :  

      Enter to select the default Lease Time.  

============================================  

[DHCP SERVER] 

Start IP  : 10.0.0.2  

END IP    : 10.0.0.11  

LEASE TIME: 1800  

============================================  

 DHCP SERVER CONFIGURATION CONFIRM ? [Yes/No/Quit] : Y  Enter Y to confirm the configuration.  

Configuration OK  

. done  

When all settings are configured, the configuration is saved, and the system reboots. Then, a message appears 
that Soft AP mode started successfully: 

Reboot...  

Wakeup source is 0x0  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  
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        * -  SDK Version     : V3.1.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 15129 - 000000  

        * -  F/W Build Time  : Aug 26 2021 22:58:01  

        * -  Boot Index      : 0  

        *  

        ******************************************************  

System Mode : Soft AP (1)  

>>> DHCP Server Started  

>>> DA16x Supp Ver2.7 -  2020_07  

>>> Add Soft AP Inteface (softap1) ...  

>>> MAC address (softap1) : d4:3d:39:10:a2:49  

>>> softap1 interface add OK  

>>> AP Operating Channel: AUTO  

>>> Soft AP ACS : ideal ch is 4  

>>> Network Interface (wlan1) : UP  

BSS Isolate Disabled  

Soft AP is Ready (d4:3d:39:10:a2:49)  

[/DA16200] #  

After Soft AP mode is configured, a mobile application can be used to remotely provision the Wi-Fi interface to 
operate in Station mode. For details on how to use the mobile application, see Ref. [8]. 

4.6.3 Wi-Fi Provisioning Setup Using Bluetooth ® LE 

Bluetooth® LE is available on DA16600 module only. The DA16600 module can be used in products such as 
"Wi-Fi door-lock" where Wi-Fi is the main connection used during normal operation. Bluetooth® LE is a support 
connection used to perform Wi-Fi Provisioning during the initial "Out-of-the-Box" setup of the product. 

A Bluetooth® LE peer application such as an Android/IOS mobile application provides an interface to provision 
the Wi-Fi interface of the DA16600 device by providing configuration information such as a Wi-Fi Home router's 
SSID, password, and server information. 

 
Figure 14. Diagram of provisioning  through  Bluetooth ® LE 

For details on how to use the mobile application to provision the Wi-Fi connection on the DA16600, see Ref. [6]. 

4.7 Configuring UART /SPI as AT Command Interface  

This section describes how to configure the DA16200 or DA16600 EVB for testing AT commands. The DA16200 
supports AT commands through UART or SPI. For more information on AT commands, see Ref.[5]. 

Various prebuilt AT command firmware images can be downloaded from the Renesas Electronics website. Go to 
the Renesas website (https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi) and 
scroll down to the Software Downloads section. Find "DA16200 DA16600 FreeRTOS SDK Image" or type it in 

https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi
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the search box, and then select the firmware and download. Select DA16200_IMG_FreeRTOS_ATCMD_QFN or 
DA16600_IMG_FreeRTOS_ATCMD_QFN for your device. 

Table 10 shows the default GPIO pin settings of the UART and SPI interfaces of the DA16200 SDK and 
DA16600 SDK. These GPIOs need to be connected to the MCU. 

Table 10. Default GPIO pin settings of UART and SPI  

Interface  DA16200 SDK DA16600 SDK 

UART 
GPIOA4 (UART1_TXD) 

GPIOA5 (UART1_RXD) 

GPIOC6 (UART2_TXD) 

GPIOC7 (UART2_RXD) 

SPI 

GPIOA2 (SPI_CSB) 

GPIOA3 (SPI_CLK) 

GPIOA8 (SPI_MISO) 

GPIOA9 (SPI_MOSI) 

GPIOC6 (INT) 

MCU Wake-up on AT Command GPIOA11 (MCU Wake-up) 

4.7.1 Configuration for Testing AT Command with EV B Only  

Both the DA16200 and DA16600 EVBs include an FT2232H which is used to test AT command over the UART 
interface. Figure 15 and Table 11 show how to configure the DA16200 EVB for AT command processing over 
the UART. This configuration connects UART1 of the DA16200 (GPIOA4/5) to the FT2232H. 

 
Figure 15. Configure DA16200 EVB for AT  command  ï UART to FT2232H  

Table 11. Configure DA16200 EVB switch  for AT  command ï UART to  FT2232H 

SW1 SW2 SW3 SW4 SW7 SW8 SW9 SW10 

All OFF All ON All OFF All ON All ON LEFT LEFT All ON 

Figure 16 and Table 12 show how to configure the DA16600 EVB for AT command processing over the UART. 
This configuration connects UART2 of the DA16200 (GPIOC6/7) to the FT2232H. 
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Figure 16. Configure DA16600 EVB for AT  command  ï UART to FT2232H  

Table 12. DA16600 EVB switch configuration for AT  command  ï UART to  FT2232H 

SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 

All ON All OFF All ON All OFF All OFF All ON All OFF All OFF 

For further steps, see Ref. [5]. 

4.7.2 Configuration for Testing AT Command with External MCU  

Both the DA16200 and DA16600 EVBs have external pins which allow you to test AT command over the UART 
or SPI interface using an external MCU. 

Figure 17, Table 13, and Table 14 show how to configure the DA16200 EVB for AT command processing over 
the UART or SPI interface using an external MCU. This configuration connects UART1 or SPI of the DA16200 
(GPIOA4/5 for UART or GPIOA2/3/8/9 for SPI) to the external pinout connectors. 

 
Figure 17. Configure DA16200 EVB for AT  command  ï UART/SPI to  externa l MCU 

Table 13. Configure DA16200 EVB switch  for AT  command  ï UART/SPI with  external MCU 

SW1 SW2 SW3 SW4 SW7 SW8 SW9 SW10 

All OFF All OFF All OFF All ON All ON Donôt care Donôt care All OFF 
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Table 14. Configure DA16200 EVB connector  for AT  command ï UART/SPI with  external MCU 

Interface  Connector  Pin  Relevant GPIO  Usage 

AT Command over UART P6 1 RTC_WAKE_UP DA16200 Wake-up from MCU 

J5 11 GPIOA4 UART1_TXD 

12 GPIOA5 UART1_RXD 

18 GPIOA11 MCU Wake-up from DA16200 

AT Command over SPI P6 1 RTC_WAKE_UP DA16200 Wake-up from MCU 

J2 8 GPIOC6 SPI_INT 

J5 9 GPIOA2 SPI_CSB 

10 GPIOA3 SPI_CLK 

15 GPIOA8 SPI_MISO 

16 GPIOA9 SPI_MOSI 

18 GPIOA11 MCU Wake-up from DA16200 

Figure 18, Table 15. and Table 16 show how to configure the DA16600 EVB for AT commands over the UART 
or SPI interface using an external MCU. This configuration connects UART2 or SPI of the DA16600 (GPIOC6/7 
for UART or GPIOA2/3/8/9 for SPI) to the external pinout connectors. 

When using an AT command over UART, Pin 11 of J3 and Pin 12 of J3 should be connected by a jumper pin for 
Wi-Fi and Bluetooth® LE coexistence. In addition, when using an AT command over SPI, Pin 13 of J3 and Pin 14 
of J3 should be connected. 

 
Figure 18. Configure DA16600 EVB for AT  command  ï UART/SPI with  external  MCU 

Table 15. Configure DA16600 EVB switch  for AT  command  ï UART/SPI with  external MCU 

SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 

All ON All OFF All OFF All OFF All OFF All ON All OFF All OFF 

Table 16. Configure DA16600 EVB connector for AT  command ï UART/SPI with  external MCU 

Interface  Connector  Pin  Relevant GPIO  Usage 

AT Command over UART P6 1 RTC_WAKE_UP2 DA16200 Wake-up from MCU 

J2 11 GPIOA11 MCU Wake-up from DA16200 

12 GPIOC7 UART2_RXD 

14 GPIOC6 UART2_TXD 

Pin 11 (P0_6) and Pin 12 (GPIOA9) should be connected. 
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Interface  Connector  Pin  Relevant GPIO  Usage 

AT Command over SPI P6 1 RTC_WAKE_UP2 DA16200 Wake-up from MCU 

J2 5 GPIOA2 SPI_CSB 

7 GPIOA3 SPI_CLK 

11 GPIOA11 MCU Wake-up from DA16200 

14 GPIOC6 SPI_INT 

Pin 13 (P0_6) and Pin 14 (GPIOA10) should be connected. 

J3 10 GPIOA8 SPI_MISO 

12 GPIOA9 SPI_MOSI 

  



DA16200 DA16600 FreeRTOS Getting Started Guide  

 

UM-WI-056 Rev. 2.4 
Oct 31, 2025 

 
CFR0012 

Page 35 

 

5. Software Development Kit  

5.1 Introduction  

Wi-Fi applications can be developed for the DA16200 using the DA16200 FreeRTOS Software Development Kit 
(SDK) and the Renesas e2 studio IDE on either a Windows 10 or Linux based development system. 

To start developing applications for the DA16200, complete the following steps: 

1. Install and configure the e2 studio IDE. 

2. Import the DA16200 SDK into the e2 studio IDE and build an application. 

3. Download and test the application. 

4. Use J-Link debugger to debug the application. 

5.2 System Requirement s 

Á OS (Windows 10 64 bit or Ubuntu 20.04 LTS) 

Á GNU Arm® GCC 10.3 

Á Renesas e2 studio 2023-07 (23.7.0) or later 

Á J-Link Debug Probe 

NOTE 

For Linux OS  

Install mandatory library for executing e² studio  ï libpython3.10. Aand then  

open a terminal window and enter the commands: 

Á sudo add - apt - repository ppa:deadsnakes/ppa  

Á sudo apt - get update  

Á sudo apt - get install libpython3.10  

5.3 Install e2 studio  IDE 

To install the e2 studio: 

1. Download and run the e2 studio installer for either Windows or Linux from the Renesas website 
(https://www.renesas.com/en/software-tool/e-studio). 

 
Figure 19. Download e 2 studio installer  

NOTE 

Currently only Windows and Linux are verified to work with the DA16200/DA16600 SDKs. 

2. After running the installer, select Standard  Install , and then click Next . 

https://www.renesas.com/en/software-tool/e-studio
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Figure 20. Run e2 studio  installer  

NOTE 

The e2 studio Installer automatically installs the required JRE and embedded development extensions required by the 
DA16200/DA16600 FreeRTOS SDK. 

  
Figure 21. e2 studio setup  

3. Select the DA family in Device Families. The GCC toolchain is selected by default as GNU ARM® Embedded 
10.3 2021.10. Then click Next . 



DA16200 DA16600 FreeRTOS Getting Started Guide  

 

UM-WI-056 Rev. 2.4 
Oct 31, 2025 

 
CFR0012 

Page 37 

 

 
Figure 22. Installing  GNU Arm ® Embedded Toolchain  

4. Install the GNU Arm® Embedded Toolchain 10.3. The Toolchain installation starts automatically during the e2 

studio installation process.  

5. After installing the e2 studio and the GNU Arm® Embedded Toolchain, run e2 studio and open the workspace. 

5.4 Impor t DA16200 FreeRTOS SDK Project into e2 studio  

Download the DA16200 FreeRTOS SDK from the official website. Go to the Renesas website 
(https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi) and scroll down to the 
Software Downloads section. Find "DA16200 DA16600 FreeRTOS SDK" or type it in the search box, and then 
select and download the firmware. 

To import the da16200/da16600 project into the e2 studio workspace, complete the following steps. 

1. Under the File  menu select Import  to open the Import dialog box and then select General  > Dialog SDK 
Project  and click Next . 

  
Figure 23. Import SDK project to e2 studio  IDE 

NOTE 

Windows 10 has a path length limitation of 260 characters. The <sdk_root_directory>  path length must be less than 70 

characters. 

https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi
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NOTE 

In case of e2 studio version released in 2025 April or later, if there is a project imported as the Dialog SDK 
project, select Existing Projects into Workspace . 

2. In the Import  Projects  dialog, select the Select SDK root directory  and click the Browse  button. 
Use the file manager to navigate to the <sdk_root_directory> /  directory and then click Select  Folder . 

 
Figure 24. Import project  

 
Figure 25. Select folder to import SDK project into e2 studio  IDE 
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3. Among various projects in the Project s list, select the da16200 or da16600 project . The second project to 
select is the SDKJFlash project  which provides an absolute path for certain scripts to use and click Next . 

 
Figure 26. Import DA16200/DA16600 project  to e2 studio  IDE 

 
Figure 27. Import SDKJFlash project  to e2 studio  IDE 

4. The Dialog  SDK Project  appears as shown in Figure 28. Select Target device da16200 or da16600 by 

choosing the  button and then click Finish . 
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Figure 28. Dialog SDK project  

The basic setup for importing the SDK project is now complete. The next step is to build the project. 

Here are some examples before importing projects. 

Á Create a workspace directory for the SDK. For example: 

..../projects/ da16xxx_workspace  

Á Extract the SDK zip file into a directory under that workspace directory. For example: 

..../projects/da16xxx_workspace/DA16200_DA16600_SDK_V3.2.x.x  

This directory is known as the <sdk_root_directory> . 

Á Run e2 studio and open the newly created workspace. 

NOTE 

For Linux systems, certain files used during the build process need to be set as executable. After extracting the SDK files 
into a directory, the <sdk_root_directory>/tools/util  file permissions must be changed by running the 

set_linux_perm.sh  script in the  

<sdk _root_directory> / tools /util/  directory: 

~$  

~$ cd <sdk_root_diretory> / tools /util  

~$ chmod 755 set_linux_perm.sh  

~$ sh ./set_linux_perm.sh  

~$  

The SDK directory structure contains various projects, and projects are stored in the 
<sdk_root_directory>/app s/  directory. These include the following: 

Á Default SDK build for the DA16200 and DA16600 

¶ <sdk_root_directory>/apps/da16200/get_started/  

¶ <sdk_root_directory>/apps/da16600/get_started/  

Á Example projects 

¶ <sdk_root_directory>/apps/common/examples/Crypto/  

¶ <sdk_root_directory>/apps/common/examples/DPM/  

¶ <sdk_root_directory>/apps/common/examples/ETC/  

¶ <sdk_root_directory>/apps/common/examples/Network/  

¶ <sdk_root_directory>/apps/common/examples/Periphial/  

The example project directories have a similar structure, containing a project folder for either the DA16200 or 
DA16600: 

Á <sdk_root_directory>/apps/common/examples/Crypto/Crypto_AES/projects/da16200  
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Á <sdk_root_directory>/apps/common/examples/Crypto/Crypto_AES/projects/da16600  

5.5 Build Project s 

1. When the target projects are imported, it appears in the e2 studio Project Explorer. Build the 
da16200/da16600project by right-clicking on the imported project and select Build Project . 

 
Figure 29. e2 studio  project explorer  

 
Figure 30. Build project  

NOTE 

The SDK building project process may take several minutes depending on your computer. 

2. If this build process is performed for the first time, the Generate Config pop-up window is displayed 
automatically so that flash memory type can be selected. Select a flash type, the flash memory size and the 
partition size, and click Generate  to create the appropriate flash configuration file required to build the 
firmware. 
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Figure 31. Generate configuration  

If the pop-up window is closed without selecting and generating a configuration file, a warning pop-up is 
displayed. 

 
Figure 32. Generate configuration warning pop -up 

When this step is complete, a flash configuration and sflash_size.h  file are generated as they are required 

to build the SDK. Therefore, this step cannot be skipped. When the build is complete, the following output is 
displayed in the e2 studio console window. 

NOTE 

If SDK version is v3.2.9.0 or higher, the sflash_size.h  file is generated during serial flash configuration procedure. If the 

sflash_size.h  file is missing, SDK build error occurs. To deal with that, re-generate serial flash configuration. For 

regeneration, see Section 5.5.2. 

 

* ----------------------------------------  

*Image Generate success  

* ----------------------------------------  

[CM.3.secuboot.bat] END  

[. \ util \ mk_sboot_image.bat] END  

*========================================  

*Post - Build Clean Start for Windows  

*========================================  

Start mk_sboot_image_clean.bat  

*========================================  

*Post - Build End for Windows  

*========================================  

arm- none- eabi - size -- format=berkeley "da16200.elf"  

   text     data      bss      dec     hex filename  

1145404    10224   141152  1296780   13c98c  da16200.elf  

15:56:21 Build Finished. 0 errors, 0 warnings. (took 4m:10s.749 ms)  

There are two firmware images created by the build process, and they are stored in the 
<sdk_root_directory>/<project_path> / img/  directory. For Example: 

DA16200_FBOOT- GEN01- 01- c7f4c6cc22_W25Q32JW .img  

DA16200_FRTOS- GEN01- 01- 07b24d20f4 - 006526 .img  

The images can be found in the directory shown in Figure 33. 
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Figure 33. Location of firmware image files  

FBOOT is a bootloader image which is used to initialize the DA16200 and launch the main firmware. 

Á The bootloader image should be loaded first into the flash of a new device. 

Á The bootloader image contains SFDP (flash specific) information. 
Note that the bootloader must be loaded into flash before loading any other images. 

Á When updating the SDK, always load the bootloader image first. 

FRTOS is the main firmware image which includes RTOS and user applications. 

5.5.1 Build  Configurations  

There are several types of build configuration for DA16200/DA16600 SDK project. Release and Debug 
configurations are almost the same except for disabling the console (UART0) input and output in the Release 
build configurations, see Figure 34. 

Á DA16200 Build Configurations 

¶ Debug 

o Debug-da16200-mod-AAC: DA16200 AAC module type (default) 

o Debug-da16200-mod-AAE: DA16200 AAE module type Debug Build 

o Debug-da16200-QFN: DA16200 QFN chipset type Debug Build 

o Debug-da16200-fcCSP_LP: DA16200 fcCSP Low Power chipset type Debug Build 

o Debug-da16200-fcCSP_NP: DA16200 fcCSP Normal Power chipset Type Debug Build 

¶ Release 

o Release-da16200-mod-AAC: DA16200 AAC module type Release Build 

o Release -da16200-mod-AAE: DA16200 AAE module type Release Build 

o Release -da16200-QFN: DA16200 QFN chipset type Release Build 

o Release -da16200-fcCSP_LP: DA16200 fcCSP Low Power chipset type Release Build 

o Release -da16200-fcCSP_NP: DA16200 fcCSP Normal Power chipset Type Release Build 
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Figure 34. DA16200 build configurations  

Á DA16600 Build Configurations, see Figure 35. 

¶ Debug 

o Debug-da16600-mod: DA16600 module type Debug Build (default) 

¶ Release 

o Release-da16600-mod: DA16600 module type Release Build 



DA16200 DA16600 FreeRTOS Getting Started Guide  

 

UM-WI-056 Rev. 2.4 
Oct 31, 2025 

 
CFR0012 

Page 45 

 

 
Figure 35. DA16600 build configurations  

5.5.2 Chang e Flash Configuration  

The flash configuration can be changed by running the Generate Configuration tool which is provided by the 
SDK. 

To use the Generate Configuration tool, import Launch Configurations. 

1. Open File  > Import  > Run/Debug  > Launch Configurations . 

  

Figure 36. Import launch configuration  

2. Click the Browse  button and select <sdk_root_directory>/ utility/cfg_generator  directory. 
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3. Select Generate Configuration launch file and click Finish . 

 

Figure 37. Import generate configuration  

4. To run Generate Configuration go to the Run  > External Tools  menu and select either Generate 
Configuration For Window s or Generate Configuration For Linux . 

 
Figure 38. Run generate configuration  

The Generate Configuration pop-up window is displayed as shown in Figure 31. 

5. Select the flash type, and then, to create the appropriate flash configuration file required to build the 
firmware, click Generate . 

5.5.3 How to Move Project Location  

Project location can be moved to another folder. To move the project location, change the variables of 
SDKROOT and SDKRootDir in the e2 studio. 

SDKROOT/SDKRootDir paths are the SDK Root path from the project location. 
(SDKROOT and SDKRootDir must be the same path.) 
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Á e2 studio > Project > Properties > Resource > Linked Resources > SDKROOT 

Á e2 studio > Project > Properties > C/C++ Build > Build Variable > SDKRootDir 

 

 
Figure 39. SDK root path variables  

5.6 Debugging with J -Link  Debug Prob e 

5.6.1 Install J -Link  

To debug the DA16200/DA16600, a J-Link debug probe and the J-Link software are required. 

A list of the available debug probes can be found on the Segger website: 
https://www.segger.com/products/debug-probes/j-link/models/model-overview/ 

The J-link software can be downloaded from the Segger website (https://www.segger.com/downloads/jlink). 
Download and install the latest version for your device's OS. 

 
Figure 40. Download J -Link software  

To install Windows version, run the installer downloaded from the Segger website. Install the Linux version using 
the following command: 

$ 

$ sudo dpkg - i JLink_Linux_V812a_x86_64.deb  

$ 

https://www.segger.com/products/debug-probes/j-link/models/model-overview/
https://www.segger.com/downloads/jlink).
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5.6.2 Connect J -Link  

This section describes how to connect the J-Link debug probe to the DA16200. Connect the 20-pin connector of 
the "J-Link 9-pin Cortex-M Adapter" to the J-Link debug probe and connect the 9-pin connector to the "JTAG 
connector" on the DA16200/DA16600 EVB board. 

 

 
Figure 41. J-Link 9 -pin Cortex -M Adapter  

The DA16600 EVB (not DA16200 EVB) has a built-in JTAG interface which can be used for either DA16200 or 
DA14531. It is available for DA14531 when the SW4 ï Pin 3 and Pin 4 are on. To use it for the DA16200, 
complete the following. See Figure 42. 

Configuration for DA14531: 

Á Switch on the SW4 ï Pin 3 and Pin 4. 

Configuration for DA16200: 

Á Switch off SW4 Pin 3 and Pin 4 to disconnect to DA14531. 

Á Connect P5 ï Pin 1 (SWDIO) and Pin 2 (SWCLK) to CN7 Pin 2 (JTAG_TMS) and Pin 1 (JTAG_TCLK). 

Á Connect the USB cable on CN6 to a personal computer. 
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Figure 42. Configur e built -in JTAG for DA 16200 

5.6.3 Run Debug Mode 

1. To debug an application, in the project explorer, right-click and select Debug As  > Debug Configurations . 

 
Figure 43. Run Debug mode  
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2. Open the Renesas GDB Hardware  Debugging  entry from the list and select one of debugging 
configurations and click Debug . 

 
Figure 44. Select debug  configuration  

5.7 Program  Firmware Images  in e 2 studio  

5.7.1 Import Launches for Programming Firmware Images 

Prerequisites: 

Á SDKJFlash project must be imported before programming (see Section 5.4 and Figure 27). 

Á Python 3.8  must be installed to use jlink_xxx_py scripts. 

Á For Linux OS  

¶ Check the python version in the terminal using the command as follows: python ïversion. 

¶ If Command 'python ' not found  error occurs, make sure to create a symbolic link for python command. 

 
Figure 45. Python command  

¶ Create a symbolic link for python command as follows: sudo ln -s /usr/bin/python3 /usr/bin/python. 

¶ If access to serial interface is denied, permission should be changed as follows: sudo usermod -a -G dialout 
<username>. 

  

NOTE 

The current FreeRTOS SDK does not support automatic downloading of the firmware image into Flash through the e2 

studio debug interface. Therefore, the firmware must be loaded into SFlash before starting to debug the application. 
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Firmware images can be programmed using launches in e2 studio. The launches can be imported: 

1. Click File  > Import and select Run/Debug  > Launch Configurations . 

 
Figure 46. Import launches  

2. Click Next , browse <sdk_root_directory> \ utility \ j - link \ scripts \ qspi  and select win , Linux , or 

Python  in <sdk_root_directory> \ ulitil \ j - link \ scripts \ qspi  based on the desired environment. 

 
Figure 47. Browse folder  

3. Click Select Folder  and select launch configurations. 
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Figure 48. Select launch configurations  

4. Click Finish  and confirm launch configurations in Run > Extern al Tools  menu. 

 
Figure 49. Launch configurations for programming firmware images  

5.7.2 Program  Firmware Images over Serial  Interface  

The firmware image can be programmed over a serial interface. The requirements are: 

Á e2 studio 2023-07 (23.7.0) or later 

Á Python 3.8 and pyserial package (optional) 

The following launches are included in the SDK: 

Á uart_program_boot_win(linux/py): Program FBOOT image 

Á uart_program_rtos_win(linux/py): Program FRTOS image 

Á uart_program_boot_rtos_win(linux/py): Program FBOOT and FRTOS image 

Á uart_program_ble_win(linux/py): Program Bluetooth firmware image (for DA16600) 
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Á uart_program_boot_rtos_ble_win(linux/py): Program FBOOT, FRTOS, and DA14531 firmware image (for 
DA16600) 

To program the firmware image: 

1. Select Project and Launch in Run  > External Tools  menu. 

2. Select a proper number  based on the device from the list of serial interfaces in the console terminal. 

 
Figure 50. Select  number from serial interface list  

The programming is done automatically and confirms it is done successfully. 

 
Figure 51. Program ming  firmware image over serial interface  

There is a case that the console interface is disabled when the firmware image is built in release build 
configuration or when the DA16200/DA16600 is in DPM low power mode. To program the firmware image for 
this case, complete the following steps. When the DA16200/DA16600 does not boot properly, and serial 
command interface is unresponsive, see Appendix D.1.2. 

1. Program the firmware image using SEGGER J-Link as shown in Section 5.7.3. 

2. Or, program firmware image over serial interface (See Figure 52): 

a. Turn off the device. 
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b. Run uart_console_win (linux, py) launch in Run > External Tools  menu. 

c. Select port number and enter emode for running emergency mode. 

d. Follow the instructions in the Console and confirm the device enters MROM state. 

e. Exit the uart_console_win (linux, py) by entering Exit  or clicking Terminate . 

f. Run uart_program_xxx launch for programming firmware image as usual. 

 
Figure 52. Emergency mode for programming firmware image  

5.7.3 Program Firmware  Images Using  SEGGER J-Link  

The firmware image also can be programmed using Segger J-Link. The requirements are as follows: 

Á J-Link Debug Probes (J-Link LITE or higher versions) 

See: https://www.segger.com/products/debug-probes/j-link/models/model-overview/ 

Á e2 studio 2023-07 (23.7.0) or later 

Á Python 3.8 (optional) 

The J-Link setup procedure required to work with J-Flash which was described in the J-Link / J-Trace User 
Guide (UM08001).The following scripts are included in the SDK: 

Á jlink_erase_all_win(linux/py): Erase all area of the flash 

Á jlink_program_all_win(linux/py): Program all images 

Á jlink_program_boot_win(linux/py): Program FBOOT image 

Á jlink_program_rtos_win(linux/py): Program FRTOS image 

Á jlink_program_all_central_win(linux/py): Program all images for Bluetooth central role (for DA16600) 

Á jlink_program_ble_peri_win(linux/py): Program Bluetooth image for a peripheral (for DA16600) 

Á jlink_program_ble_cent_win(linux/py): Program Bluetooth image for a central role (for DA16600) 

The programming can be completed by selecting the project and launch in Run  > External Tools  menu as 
shown in Figure 53. 

NOTE 

If uart_program_xxx runs without exiting uart_console_win (linux, py), it fails to open the serial interface. In this case, the 

uart_console_win (linux, py) should be terminated by clicking Remove All Terminated Launches  and Terminate  icon in 

the Console terminal. 

NOTE 

For J-Link GDB server connection, use the J-Link GDB server software. J-Link is connected through USB and target 

interface is SWD. Select a target device like Cortex-M33 and speed should be 4000 kHz. For more information, visit the J-

Link GDB Sever. 

https://www.segger.com/products/debug-probes/j-link/models/model-overview/
https://www.segger.com/downloads/jlink/UM08001
https://www.segger.com/downloads/jlink/UM08001
https://www.segger.com/products/debug-probes/j-link/tools/j-link-gdb-server/about-j-link-gdb-server/
https://www.segger.com/products/debug-probes/j-link/tools/j-link-gdb-server/about-j-link-gdb-server/
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.  

Figure 53. Run J-Link launch  

Other methods for programming the firmware images are described in Section 4.5. 

5.8 Migrat e IDE from Eclipse to e 2 studio for  Old SDK s 

The old SDKs (before SDK 3.2.8) also can be used in the e2 studio. To migrate, complete the following steps. 

1. Delete .project  in root folder of the old SDK. 

2. Delete all folders and files in <sdk_root_directory> \ utility \ j - link \ scripts \ qspi \ . 

3. Copy all folders and files in <sdk_root_directory> \ utility \ j - link \ scripts \ qspi \  of SDK 3.2.8 (or later) 

to <sdk_root_directory> \ utility \ j - link \ scripts \ qspi \  of old SDK. 

4. Install e2 studio, create workspace, import projects, and import launches. 
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6. Test Procedures  

6.1 Introduction  

This section describes various tests that verify the proper operation of the DA16200/DA16600 and demonstrate 
its features. 

The tests include: 

Á Ping Test: verify the connection between the DA16200/DA16600 and another device connected to the same 
AP. 

Á Throughput Test: demonstrate the Wi-Fi performance of the DA16200/DA16600. 

Á DPM Setup: demonstrate the various power modes of the DA16200/DA16600. 

Á Current Test: demonstrate the amount of power consumed when the DA16200/DA16600 is in Sleep mode. 

6.2 Ping  Test  

Ping is a standard application that is used to verify if devices exist on a network. This test procedure 
demonstrates that the DA16200/DA16600 responds to ping commands while in DPM low power mode. 

6.2.1 Test Setup  

The ping communication test requires an access point (AP) and two stations consisting of a DA16200 or 
DA16600 EVB and a desktop. The two stations must be connected to the same subnetwork AP as shown in 
Figure 54. 

 
Figure 54. Ping test environment  

The DA16200 must be connected to the AP through Wi-Fi, and the laptop must be connected to the AP with an 
Ethernet cable. After the DA16200/DA16600 is configured, it goes into DPM Low-power mode and only wakes 
up from the Low-power mode when unicast packets are received. 

In this test, a ping application which runs on the laptop acts as a network peer that sends a unicast packet to the 
DA16200/DA16600. This shows that when the DA16200/DA16600 is in DPM low power mode, it can 
successfully wake up and receive the unicast packets in real-time. For the ping communication test, complete 
the following steps. 

1. On the laptop, open a Command Prompt as an administrator. 

2. Run the ipconfig  command to list the IP address of the network adaptor. 

C:\ user \ testuser>ipconfig  

Windows IP Configuration  

Ethernet adapter Ethernet 4:  

Connection - specific DNS Suffix  . :  

   Link - local IPv6 Address . . . . . : fe80::4c8:3627:424b:1951%20  

   IPv4 Address. . . . . . . . . . . : 192.168.0.65  

   Subnet Mask . . . . . . . . . . . : 255.255.255.0  
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   Default Gateway . . . . . . . . . : 192.168.0.1  

In this case, the IP address is 192.168.0.65  and the default gateway is 192.168.0.1 . 

3. Open a serial terminal and connect to the DA16200 serial debug port. 

4. Configure the DA16200/DA16600 to operate in station mode as described in Section 4.6.1. 

5. When the DA16200/DA16600 is configured, reboot and check the output to get the assigned IP address. 

Connection COMPLETE to 80:ca:4b:30:02:0a  

--  DHCP Client WLAN0: SEL(6)  

--  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.0.66  

               netmask   : 255.255.255.0  

               gateway   : 192.168.0.1  

               DNS addr  : 61.41.153.2  

         DHCP Server IP  : 192.168.0.1  

         Lease Time      : 06h 00m 00s  

         Renewal Time    : 03h 00m 00s  

In this case, the assigned IP for the DA16200/DA16600 is 192.168.0.66 . 

6. To verify the setup, run a ping command using the IP address of the DA16200/DA16600. 

C:\ user \ testuser>ping 192.168.0.66  

Pinging 192.168.0.66 with 32 bytes of data:  

Reply from 192.168.0.66: bytes=32 time=81 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=14 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=18 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=25 ms TTL=255  

Ping statistics for 192.168.0.66:  

    Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),  

Approximate round trip times in milli - seconds:  

    Minimum = 14 ms, Maximum = 81 ms, Average = 34 ms  

6.2.2 Perform  Ping Test  with DPM Enabled  

When the environment is ready and simple ping is working, perform the ping test with DPM enabled. 

1. Enable DPM as described in Section 6.4.7.1. 

When DPM is enabled, the DA16200/DA16600 goes into DPM Low Power mode. 

2. On your laptop, run the ping command using the IP address of the DA16200/DA16600. 

C:\ user \ testuser>ping 192.168.0.66  

Pinging 192.168.0.66 with 32 bytes of data:  

Reply from 192.168.0.66: bytes=32 time=81 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=14 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=18 ms TTL=255  

Reply from 192.168.0.66: bytes=32 time=25 ms TTL=255  

Ping statistics for 192.168.0.66:  
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    Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),  

Approximate round trip times in milli - seconds:  

    Minimum = 14 ms, Maximum = 81 ms, Average = 34 ms  

For each ping packet sent, the DA16200/DA16600 wakes up and prints a message on the serial terminal and 
then returns to the Low-power mode: 

Wake- up source is 0x82  

>>> TIM STATUS: 0x00000001  

>>> TIM : UC  

>>> Start DPM Power - Down !!!  

rwnx_send_set_ps_mode PS TIME (us) 139351  

Wake- up source is 0x82  

>>> TIM STATUS: 0x00000001  

>>> TIM : UC  

>>> Start DPM Power - Down !!!  

rwnx_send_set_ps_mode PS TIME (us) 179263  

Wake- up source is 0x82  

>>> TIM STATUS: 0x00000001  

>>> TIM : UC  

>>> Start DPM Power - Down !!!  

rwnx_send_set_ps_mode PS TIME (us) 129354  

To disable or change the DPM settings, see Section 6.4.7.2. 

6.2.3 Add ARP Record  

This section describes how to add a DHCP assigned IP address to the ARP table and change that IP address 
from a dynamic to a static IP address. 

If the DA16200/DA16600 is in DPM low-power mode and there is multiple network interfaces enabled, an ARP 
entry must be added for the specific interface so that the laptop knows how to find the DA16200/DA16600. Since 
retransmission logic is not included in the higher protocol (TCP/UDP), an additional ARP record is required for 
ping tests between the laptop and the DA16200/DA16600 which is operating in DPM low-power mode. 

1. To manually add an ARP record to the ARP cache, use the arp - s command and then to view the ARP 

table for the network interface, use the arp - a command. 

C:\ user \ testuser>arp - s 192.168.0.66 d4 - 3d- 39- 10- a2- 48 

C: \ user \ testuser>arp - a 

Interface: 192.168.0.105 ---  0x12  

  Internet Address      Physical Address      Type  

  192.168.0.1           80 - ca- 4b- 30- 02- 09     dynamic  

  192.168.0.66          d4 - 3d- 39- 10- a2- 48     dynamic  

  192.168.0.255         ff - ff - ff - ff - ff - ff     static  

  224.0.0.2             01 - 00- 5e- 00- 00- 02     static  

  224.0.0.22            01 - 00- 5e- 00- 00- 16     static  

  224.0.0.251           01 - 00- 5e- 00- 00- fb     static  

  239.255.255.250       01 - 00- 5e- 7f - ff - fa     static  

255.255.255.255       ff - ff - ff - ff - ff - ff     static  

The IP address (192.168.0.66) of the DA16200 is now added to the ARP table as a dynamic type. 
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NOTE 

When setting up the ARP cache to static with the command arp - s on higher versions of Windows, an error such as 

Failed to add ARP entry, Access is denied . occurs. Renesas recommends using netsh  to change the network 

settings. 

2. To find the interface name, use the command netsh interface show interface . 

C:\ user \ testuser>netsh interface show interface  

Admin State    State          Type             Interface Name  

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

Enabled        Connected      Dedicated        Ethernet  

Enabled        Disconnected   Dedicated        Wi - Fi  

3. To set the ARP cache to static with the netsh  command, use the interface name of DA16200 and then to 

verify that it is now a static ARP entry, use arp - a. 

C:\ user \ testuser>netsh interface ip add neighbors "Ethernet" "192.168.0.66" "d4 - 3d- 39- 10- a2- 48"  

C: \ WINDOWS\ system32>arp - a 

Interface: 192.168.0.105 ---  0x12  

  Internet Address      Physical Address      Type  

  192.168.0.1           80 - ca- 4b- 30- 02- 09     dynamic  

  192.168.0.66          d4 - 3d- 39- 10- a2- 48     static  

  192.168.0.255         ff - ff - ff - ff - ff - ff     static  

  224.0.0.2             01 - 00- 5e- 00- 00- 02     static  

  224.0.0.22            01 - 00- 5e- 00- 00- 16     static  

  224.0.0.251           01 - 00- 5e- 00- 00- fb     static  

  239.255.255.250       01 - 00- 5e- 7f - ff - fa     static  

255.255.255.255       ff - ff - ff - ff - ff - ff     static  

The IP address (192.168.0.66) of the DA16200 is now added to the ARP table as a static type. 

4. To initialize the ARP cache, use the command arp - d or netsh interface ip delete arpcache . 

6.3 Throughput Test  

This section describes how to perform the throughput test using the TCP client/server protocol. The DA16200 
has iperf  command for measuring throughput performance. To perform the throughput test, prepare the 

DA16200 to operate in station mode and disable DPM as described in Sections 4.6.1 and Section 6.4.7.2 
respectively. 

6.3.1 Test Setup  

 
Figure 55. Throughput  test environment  

The iPerf tool should be installed on the laptop. Renesas recommends installing iPerf Version 2.0. 8. 
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NOTE 

iPerf 3.x is not supported. 

To set up iPerf tool: 

1. Download iPerf from https://iperf.fr/iperf-download.php. 

2. Create a folder called iPerf  in path C:\. 

3. Unzip the downloaded file and move the contents to the iPerf folder. 

4. Prepare the DA16200 to operate in station mode as described in Section 4.6.1. 

5. Use iperf  or iperf - h command to see the available options in i perf . 

Example:  

[/DA16200] # net       Switch to network command mode.  

    Command- List is changed, "NET"  

[/DA16200/NET] # iperf      Run iperf command.  

Usage:  iperf - I [WLAN0|WLAN1] [ - s| - c host][options]  

        iperf [ - h] [ - v]  

Client/Server:  

        - I      Interface [WLAN0|WLAN1]  

        - i      seconds between periodic bandwidth reports  

        - u      use UDP rather than TCP  

        - p, #   server port to listen on/connect to  

        - f, [kmKM]   format to report: Kbits, Mbits, KBytes, MBytes  

        - d      finsh service  

                ex) iperf - d - c - u : udp clinet  

                    iperf - d - c    : tcp clinet  

                    iperf - d - u    : udp server  

                    iperf - d       : tcp server  

Server specific:  

        - s      run in server mode  

        -T  #   Rx Time Out Min:1 sec. óFô Forever 

Client specific:  

        - c      <host>   run in client mode, connecting to <host>  

        - t  #   time in seconds to transmit for (default 10 secs)  

        - x  #   tcp API mode default:basic tcp(API) 1:Altcp 2:Socket  

        - y  #   Transmit delay, tick 1 ~ 100  

        - l  #   PacketSize option (UDP default 1470, IPv6 1448 TCP 1000)  

        - n  #   UDP Tx packet number  

        - P, #   Pair Index (0,1,2)  

                (default Max, Step 1~100 Mbps)  

        - O      use Main Packet Pool  

Miscellaneous:  

        - h      print this message  

        - v      print version  

https://iperf.fr/iperf-download.php
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6.3.2 Throughput Test with DA16200/ DA16600 as Client  

To set up the throughput test with the DA16200/DA16600 operating as a client and the laptop operating as a 
server, complete the following steps. 

1. Connect the laptop which is the server to the AP. 

2. To find the IP address, in the command prompt, use ipconfig  /all . 

C:\ user \ testuser>ipconfig /all  

Ethernet adapter Ethernet:  

   Connection - specific DNS Suffix  . : Davolink  

   Description . . . . . . . . . . . : Realtek USB GbE Family Controller #3  

   Physical Address. . . . . . . . . : 50 - E0- 85- D7- 1E- 4B 

   DHCP Enabled. . . . . . . . . . . : Yes  

   Autoconfiguration Enabled . . . . : Yes  

   Link - local IPv6 Address . . . . . : fe80::b1e7:a692:a700:748a%13(Preferred)  

   IPv4 Address. . . . . . . . . . . : 192.168.0.103(Preferred)  

   Subnet Mask . . . . . . . . . . . : 255.255.255.0  

   Lease Obtained. . . . . . . . . . : Monday, September 27, 2021 4:23:16 PM  

   Lease Expires . . . . . . . . . . : Tuesday, September 28, 2021 4:24:33 PM  

   Default Gateway . . . . . . . . . : 192.168.0.1  

   DHCP Server . . . . . . . . . . . : 192.168.0.1  

   DHCPv6 IAID . . . . . . . . . . . : 173072517  

   DHCPv6 Client DUID. . . . . . . . : 00 - 01- 00- 01- 28- 2E- 4F- CA- 98- E7- 43- AD- 7D- 81 

   DNS Servers . . . . . . . . . . . : 1.214.68.2  

                                       61.41.153.2  

   NetBIOS over Tcpip. . . . . . . . : Enabled  

 

NOTE 

The IP address varies depending on the AP settings. 

3. To ensure stable iPerf testing, run the Windows Security APP and turn off the network firewall. 
Renesas Electronics recommends disabling the laptop from all network firewalls before attempting a test as 
shown in Figure 56. 
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Figure 56. Disable firewall for i Perf test  

4. To configure the TCP server, in the command prompt, go to the directory where iPerf is installed, and type 
iperf - s. 

c: \ tools \ iperf>iperf - s 

Server listening on TCP port 5001  

TCP window size: 208 kB (default)  

The iPerf is now running as a server on your laptop and waiting for the DA16200/DA16600 to start the client 
test app. 

5. To run the iPerf client test on the DA16200/DA16600, in the DA16200/DA16600 console window, switch to 
"NET" command mode and type "iperf - I wlan0 - c 192.168. 0. 103 - t 5 - i 1 " . 

[/DA16200] # net       Switch to network command mode.  

    Command- List is changed, "NET"  

[/DA16200/NET] # iperf - I wlan0 - c 192.168.219.103 - t 5 - i 1  Run the iPerf client test.  

[/DA16200/NET] #  

[TCP] Tx Test (Client) ==> 192.168.219.103:5001  

TCP_TX:[ No ]      [Interval]   [Transfer]        [Bandwidth]              [Dst IP:Port]  

TCP_TX:[0001]      0.00 -  1.00    2.070 MBytes     17.368 Mbits/sec 192.168.0.103:5001  

TCP_TX:[0002]      1.00 -  2.00    2.156 MBytes     18.092 Mbits/sec 192.168.0.103:5001  

TCP_TX:[0003]      2.00 -  3.00    2.142 MBytes     17.975 Mbits/sec 192.168.0.103:5001  

TCP_TX:[0004]      3.00 -  4.00    2.192 MBytes     18.396 Mbits/sec 192.168.0.103:5001  

TCP_TX:[Total]     0.00 -  5.00   10.801 MBytes     18.122 Mbits/sec 192.168.0.103:5001  

[/DA16200/NET] #  

Where the format of the iPerf command type is: 

iperf - I [INTERFACE] [ - s/ - c] [DESTINATION IP] ( - u) - i [INTERVAL TIME] - t [TEST TIME]  

 

6.3.3 Throughput  Test with DA16200/ DA16600 as Server  

To set up the throughput test with the DA16200/DA16600 operating as a server and the laptop operating as a 
client, complete the following steps. 

1. Power up the DA16200/DA16600 and check the assigned IP address in the DA16200/DA16600 console 
window: 

Connection COMPLETE to 80:ca:4b:30:02:0a  
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--  DHCP Client WLAN0: SEL(6)  

--  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.0.66  

               netmask   : 255.255.255.0  

               gateway   : 192.168.0.254  

               DNS addr  : 61.41.153.2  

         DHCP Server IP  : 192.168.0.254  

         Lease Time      : 06h 00m 00s  

         Renewal Time    : 03h 00m 00s  

[/DA16200] #  

2. To run the iPerf server, in the DA16200/DA16600 console window, switch to "NET" command mode and 
type "iperf - I wlan0 - s" . 

[/DA16200] # net       Switch to network command mode.  

    Command- List is changed, "NET"  

[/DA16200/NET] # iperf - I wlan0 - s    Run Iperf in server mode.  

iPerf Server(TCP): Ready  

[/DA16200/NET] #  

The DA16200/DA16600 is now running in the iPerf server mode. 

3. To run the iPerf client test on the laptop, in the command prompt, type "iperf - I wlan0 - c 192.168. 0. 103 

- t 5 - i 1 " . 

C:\ tools \ iperf>iperf.exe - c 192.168.0.66 - t 5 - i 1   Run the iPerf client test.  

Client connecting to 192.168.0.66, TCP port 5001  

TCP window size:  208 KByte (default)  

[  3] local 192.168.219.105 port 53916 connected with 192.168.0.66 port 5001  

[ ID] Interval       Transfer     Bandwidth  

[  3]  0.0 -  1.0 sec  2.62 MBytes  22.0 Mbits/sec  

[  3]  1.0 -  2.0 sec  2.50 MBytes  21.0 Mbits/sec  

[  3]  2.0 -  3.0 sec  2.38 MBytes  19.9 Mbits/sec  

[  3]  3.0 -  4.0 sec  2.38 MBytes  19.9 Mbits/sec  

[  3]  4.0 -  5.0 sec  2.38 MBytes  19.9 Mbits/sec  

[  3]  0.0 -  5.0 sec  12.2 MBytes  20.5 Mbits/sec  

C: \ tools \ iperf>  

The following results appear in the DA16200/DA16600 command window. 

[TCP] Receive Test (Server)  

TCP_RX:[ No ]      [Interval]   [Transfer]        [Bandwidth]  

TCP_RX:[Total]     0.00 -  5.13   12.250 MBytes     20.031 Mbits/sec 192.168.0.103:53916  

6.4 Current Test  

To measure the current waveform, connect the EVBôs current test point (P2) with the testing instrument. For 
more information on the Sleep modes, see Ref. [1]. 
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6.4.1 Test Setup  ï KEYSIGHT 14585A 

Figure 57 shows a typical test setup environment. 

 
Figure 57. Current test environment  with 14585A  

6.4.2 Test Setup  with  EVK Pro Board  

EVK Pro board is a simple evaluation board without any additional devices to measure current. 

 
Figure 58. Current test environment  with EVK Pro for DA16200  

1. To measure current with DA16200 EVK Pro board, connect the two boards with the PCI connector. 

2. To disconnect the USB power and source from the Pro board only, open the jumpers (P2) of the power line 
on the DA16200 EVB as shown in Figure 59. 

Power is supplied from the EVK Pro board, and current consumption of the DA16200 can be measured. 

 
Figure 59. Set up DA16200 EVB jumper  

Figure 60 shows a typical test setup environment with DA16600 EVK Pro board and Wi-Fi IoT Power Profiler 
Tool. 
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Figure 60. Current test environment  with EVK Pro for DA16600  

To measure current consumption with DA16600 EVK Pro board, complete the following steps. 

1. Connect the two boards with the PCI connector. 

2. Change the jumper setting (P1 and P2) and switch (SW5) settings on the DA16600 EVB. 

3. Open the DA16600 EVB's power jumpers P1 and P2 as shown in Figure 61. DIP Switch (SW5) should be on 
to measure both of Wi-Fi chipset and Bluetooth LE chipset. 

 
Figure 61. Set up DA16600 EV B jumper  

6.4.2.1 DA16200/DA16600 EVK Pro Board (504-02-A) 

Figure 62 shows the component locations of the DA16200/DA16600 EVK Pro board. 

 
Figure 62. DA16200/DA16600 EVK Pro board  (504-02-A) 
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Á PCI Connector: a connector on which to install the DA16200/DA16600 EVB board. 

Á UART MCU: provides communication between DA16200/DA16600 EVK Pro board and personal computer. It 
also transfers the current measurement samples to the personal computer. 

Á Current Sense Circuit: monitors the current of the DA16200/DA16600 EVB. 

Á USB Hub: USB interfaces to the personal computer. 

6.4.2.2 Wi-Fi IoT Power Profiler  

Wi-Fi IoT Power Profiler uses the SPI port of a device connected through USB for communication. You need to 
select the SPI port to connect before using the Power Profiler tool. 

To select the SPI port, click the checkbox next to the SPI port. The port can be preselected already since the 
application remembers the last selected SPI port. If necessary, use the Refresh  button to update the list of 
available SPI ports for the devices connected using USB. If the device is connected but not listed, it is better to 
use a different USB port, wait for a few seconds, and then click the Refresh  button again. Problems in identifying 
the FTDI device may indicate an invalid installation of the FTDI drivers. 

The  button can be used to access the applicationôs user guide, release notes, license, and additional 
information.  

When you click the OK button to launch the main application window as shown in Figure 63, the SmartSnippets 
Wi-Fi IoT Power Profiler tool can be downloaded from the Renesas website 
(https://www.renesas.com/us/en/products/wireless-connectivity/wi-fi/low-power-wi-fi). 

 
Figure 63. Select virtual COM port  

6.4.2.3 Set Up Wi-Fi IoT Power Profiler  

When the proper COM port is selected as shown in Figure 63, click OK. Then, the main window of the Power 
Profiler application in SmartSnippets Wi-Fi IoT Power Profiler Toolbox pops up as shown in Figure 64. Click the 
Config  button at the bottom right and check that the configuration is correct. See Figure 65. 

 
Figure 64. Power Profiler of SmartSnippets Toolbox  
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Figure 65. Power Profiler configuration  

In the H/W Settings  tab of the new profile, the Voltage  (1.1 V - 3.3 V) field is typically empty and the 
Calibration Offset  (mA)  field is zero. Apply the correct voltage as configured in the Power Meter LDO (typically, 
it is 3.3 V). The Calibration offset (mA)  is filled automatically with a calculated value. This value is good enough 
to measure with ±2% accuracy. Check the multiplication factor, and for the DA16200/DA16600, it should be 155. 

You can set a maximum scale for the waveform window optionally since there are large peaks on wake-up from 
sleep (charging capacitors) generally. Thus, the useful part of the signal is compressed to a very small area. To 
set a maximum scale for the waveform window, open the Chart Settings  tab as shown in Figure 66 and for Plot  
Current1 , set the MAX scale of Current  (mA)  to 10 mA. Note that this does not affect anything to the accuracy 
of the measurement. It can only zoom the waveform, which is presented in the viewer. Click Apply  and return to 
the measurement window. 

 
Figure 66. Power Profiler chart settings  

6.4.2.4 Measure Current Consumption  

In the measurement window as shown in Figure 67, select Initialize  at the bottom left (this step is only needed 
for the first communication with the A/D converter). Click Start . 
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Figure 67. Free running capture  

Select the Power Profiler  > Measure  menu on the window, you can measure the current consumption in the 
desired section as peak and average by using a mouse. 

 
Figure 68. Measuring consumption by using chart controls  

6.4.2.5 Manual Calibration  

For the most accurate measurement, complete the following steps. 

1. Remove the daughterboard, for example, the load, by physically disconnecting the DA16200/DA16600 EVB 
from the motherboard. 

2. In the main window of the Power Profiler, click Config  and temporarily set the Calibration Offset (mA)  field 
to zero as shown in Figure 69. 
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Figure 69. Setting offset to zero  

3. Run a free running capture for a few seconds and note down the number in the Avg Current (mA)  field as 
shown in Figure 70. The last digits of the number keep changing slowly because of temperature drift. It is 
important to do the calibration steps periodically. 

4. Finally, put this average value with a negative sign in the Calibration Offset (mA)  field. Ctrl+C and Ctrl+V 
are also workable as shown in Figure 70. 

 
Figure 70. Setting calibration offset  

You can find the user manual in the local folder where the DA16200 DA16600 Evaluation Kit Pro Power Profiler 
can be downloaded. 

6.4.3 Measure Current in  Sleep Mode 1 

To measure current in Sleep mode 1, power off the EVB by setting RTC_PWR_KEY to the OFF position (SW6 
on the DA16200 EVB or SW2 on the DA16600 EVB). 

6.4.4 Measure Current in  Sleep Mode 2 

To measure current in Sleep mode 2, use the CLI commands: 

1. Power on the EVB by setting RTC_PWR_KEY to the ON position (SW6 on the DA16200 EVB or SW2 on the 
DA16600 EVB). 

2. Type the factory  command to delete nvram  data and certificates and perform software reboot. 
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3. After the EVB reboots, run the sys.hal command to enter "hal" mode. 

¶ [ /DA16200] # s ys.hal f  

4. Run the sleep 2  <time ( sec) > command to enter Sleep mode 2 for the specified time in seconds. 

¶ [/DA16200/SYS.HAL] # sleep 2 <time ( sec) >  

For instance, [/DA16200/SYS.HAL] # sleep 2 10  

It allows the DA16200 to stay in Sleep mode 2 for a specified time (10 seconds) and wake up. 

6.4.5 Measure Current  in  Sleep Mode 3 

To measure current in Sleep mode 3, use the CLI commands: 

1. Power on the EVB by setting RTC_PWR_KEY to the ON position (SW6 on the DA16200 EVB or SW2 on the 
DA16600 EVB). 

2. Type the factory  command to delete nvram  data and certificates and perform software reboot. 

3. After the EVB reboots, run the sys.hal command to enter "hal" mode. 

¶ [ /DA16200] # s ys.hal  

4. Run the sleep 3 <time ( sec) > command to enter Sleep mode 3 for the specified time in seconds. 

¶ [/DA16200/SYS.HAL] # sleep 3 <time ( sec) >  

For instance, [/DA16200/SYS.HAL] # sleep 3 10 

It allows the DA16200 to stay in Sleep mode 3 for a specified time (10 s) and wake up. 

6.4.6 Measure Current  in  DPM Low Power  Mode 

Enable DPM mode as described in Section 6.4.7. 

Á When running the DA16200 with DPM enabled, DA16200 runs sleep 3 state , wake up for Beacon check , 

and Keep Alive  according to the configured DTIM. 

For example, Figure 71 shows the current waveform with settings DTIM 10 (about 1 second at AP DTIM = 1) and 
Keep Alive 30 s. Sleep mode 3 means that it is in sleep state in the interval between RXs or between RX and 
TX. 

 
Figure 71. Measur ing current  in  DPM low power mode  

6.4.7 DPM Setup  

Dynamic Power Management (DPM) is a synthesis of breakthrough in ultra-low-power technologies that enable 
extremely low-power operation in the DA16200. DPM shuts down all microelements on the DA16200/DA16600 
when it is not in use, which allows a near zero level of power consumption when not actively transmitting or 
receiving data. Such low-power consumption can provide a battery life of one year or more, depending on the 
application. DPM also enables the ultra-low-power transmit/receive modes when the SoC needs to be awake to 
exchange information with other devices. Advanced algorithms allow it to stay asleep until the exact required 
moment to wake up to transmit or receive. 
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6.4.7.1 Enable DPM Mode  

This section describes how to enable DPM low power mode. 

1. Complete the following steps in Section 4.6 to set up the DA16200/DA16600 in station mode. 

a. During the setup, enable DPM as follows: 

Dialog DPM (Dynamic Power Management) ? [Yes/No/Quit] : y  Enter "y" to enable DPM.  

 DPM factors : Defaults ? [Yes/No/Quit] : y    Enter "y" to accept defaults.  

============================================  

DPM MODE           : Enable  

Dynamic Period Set : Disable  

Keep Alive Time    : 30000 ms  

User Wakeup Time   : 0 sec.  

TIM Wakeup Count   : 10 dtim  

============================================  

 DPM CONFIGURATION CONFIRM ? [Yes/No/Quit] : y   Enter "y" to confirm the configuration.  

Configuration OK  

. done  

 

NOTE 

The default TIM wake-up count is 10 dtim: 

10 dtim*102.4 = 1,024  ms = 1  sec ond @ DTIM = 1  

(Assumed that AP DTIM = 3, 10  dtim is 921.6  ms) 

Wake up from sleep takes place every second to check if a packet is received. 

b. Custom DPM factors can be defined during DPM setup as follows: 

Dialog DPM (Dynamic Power Management) ? [Yes/No/Quit] : y  Enter "y" to enable DPM.  

 DPM factors : Defaults ? [Yes/No/Quit] : n   Enter "n" to provide custom DPM factors.  

 DDPS Enable ? [No/Yes/Quit](Default: No) :   Enter to accept the default of DDPS disabled.  

 DPM Keep Alive Time(0~600000 ms) ? [Quit] (Default 30000 ms) :  

       Custom value or "enter" for default.  

 DPM User Wakeup Time(0~86400 Sec.) ? [Quit] (Default 0 Sec.) :  

       Custom value or "enter" for default.  

 DPM TIM Wakeup Count(1~65535 dtim) ? [Quit] (Default 10) :  Custom value or "enter" for default.  

============================================  

DPM MODE           : Enable  

Dynamic Period Set : Disable  

Keep Alive Time    : 30000 ms  

User Wakeup Time   : 0 sec.  

TIM Wakeup Count   : 10 dtim  

============================================  

 DPM CONFIGURATION CONFIRM ? [Yes/No/Quit] : y   Enter "y" to confirm DPM factors.  

Configuration OK  

. done  

2. After rebooting, the DA16200/DA16600 enters DPM low power mode. The following message is displayed: 
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Connection COMPLETE to 80:ca:4b:30:02:0a  

--  DHCP Client WLAN0: SEL(6)  

--  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.219.105  

               netmask   : 255.255.255.0  

               gateway   : 192.168.219.1  

               DNS addr  : 61.41.153.2  

         DHCP Server IP  : 192.168.219.1  

         Lease Time      : 06h 00m 00s  

         Renewal Time    : 05h 00m 00s  

 

NOTE 

When the DA16200/DA16600 is in DPM low power mode, user input is not accepted by the debug terminal. To reenable 

user input, see Section 6.4.7.2. 

6.4.7.2 Hold/Disable DPM Mode  

When the DA16200/DA16600 is in DPM low power mode, user input is not accepted by the debug terminal. This 
is because the UART interfaces are powered down during DPM low power mode. 

To exit this state and start over with setup , complete the following steps. 

1. Copy the string dpm hold  to the clipboard. 

For example, open Notepad, type dpm hold , and then copy the command string. 

2. To power off (move to OFF position), use RTC_PWR_KEY. 

3. To power on (move to ON position), use RTC_PWR_KEY. 

4. Before the message ">>> Start DPM Power - Down !!! "  is printed on the console, paste the dpm hold  string 

in the terminal window and immediately click the ENTER key. 

¶ For Windows Tera Term, use ALT-R or right click the window to paste the string. 

¶ For Linux minicom, use CTRL-V or right click the window to paste the string. 

When this procedure is completed successfully, the message ñ- DPM Sleep  Manager  HOLDéñ is displayed. 

If it is not working, try again. 

        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.1.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 15129 - 000000  

        * -  F/W Build Time  : Aug 26 2021 22:58:01  

        * -  Boot Index      : 0  

        *  

        ******************************************************  
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System Mode : Station Only (0)  

>>> DA16x Supp Ver2.7 -  2020_07  

>>> Wi - Fi mode : b/g/n - > b/g (for DPM)  

>>> MAC address (sta0) : d4:3d:39:10:a2:48  

>>> sta0 interface add OK  

>>> Start STA mode...  

dpm hold  

-  DPM Sleep Manager HOLD ...  

>>> Network Interface (wlan0) : UP  

>>> Associated with 80:ca:4b:30:02:0a  

Connection COMPLETE to 80:ca:4b:30:02:0a  

--  DHCP Client WLAN0: SEL(6)  

--  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.219.105  

               netmask   : 255.255.255.0  

               gateway   : 192.168.219.1  

               DNS addr  : 61.41.153.2  

         DHCP Server IP  : 192.168.219.1  

         Lease Time      : 06h 00m 00s  

         Renewal Time    : 05h 00m 00s  

[/DA16200] #  

5. Check the DPM Hold command is successfully applied, click Enter to verify if the DA16200/DA16600 is not 
in sleep mode. 

6. Run the dpm off  command in the prompt to disable the DPM mode, then the DA16200/DA16600 reboots, 

and the command prompt is available again. 

[/DA16200] # dpm off  

Wakeup source is 0x1  

[dpm_init_retmemory] DPM INIT CONFIGURATION(1)  

        ******************************************************  

        *             DA16200 SDK Information  

        * ---------------------------------------------------  

        *  

        * -  CPU Type        : Cortex - M4 (120 MHz)  

        * -  OS Type         : FreeRTOS 10.4.3  

        * -  Serial Flash    : 4 MB  

        * -  SDK Version     : V3.1.3.0 GEN  

        * -  F/W Version     : FRTOS - GEN01- 01- 15129 - 000000  

        * -  F/W Build Time  : Aug 26 2021 22:58:01  

        * -  Boot Index      : 0  

        *  

        ******************************************************  
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System Mode : Station Only (0)  

>>> DA16x Supp Ver2.7 -  2020_07  

>>> MAC address (sta0) : d4:3d:39:10:a2:48  

>>> sta0 interface add OK  

>>> Start STA mode...  

>>> Network Interface (wlan0) : UP  

>>> Associated with 80:ca:4b:30:02:0a  

Connection COMPLETE to 80:ca:4b:30:02:0a  

--  DHCP Client WLAN0: SEL(6)  

--  DHCP Client WLAN0: REQ(1)  

--  DHCP Client WLAN0: CHK(8)  

--  DHCP Client WLAN0: BOUND(10)  

         Assigned addr   : 192.168.219.105  

               netmask   : 255.255.255.0  

               gateway   : 192.168.219.1  

               DNS addr  : 61.41.153.2  

         DHCP Server IP  : 192.168.219.1  

         Lease Time      : 06h 00m 00s  

         Renewal Time    : 03h 00m 00s  

[/DA16200] #  

 

NOTE 

The dpm hold  command should be used to check the status of DPM operation in the console. After entering DPM hold 

state, it is not allowed to perform normal operations except for debugging purposes. 
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Appendix A  Old Version s of  EVB 

A.1 DA16200 EVB V10.0 
Figure 72 shows the hardware configuration of the DA16200 EVB. 

 
Figure 72. DA16200 EVB hardware configuration  

The DA16200 EVB V10.0 has the following components: 

Table 17. Components on DA16200 EVB  

No Name Description  

1 DA16200MOD-AACWA32 Renesas Wi-Fi module. 

2 Board Information Board version and manufacturing date. 

3 FH2232H Block USB to UART/SPI interfaces. 

4 CN6 ï USB Port Provide UART0 for debug and UART1/2 for test and SPI. 

5 J7 ï JTAG Connector Connector for the JTAG Debugger. (Note 1) 

 

Figure 73. J7 ï JTAG Connector  

6 S2 ï Factory Reset Button Factory Reset button using GPIOA_7. 

To enable this button, set Pin 2 of SW4 to ON. 

Press the button for at least 5 sf to delete nvram  data and certificates and perform 

software reboot, which should be rebooted in concurrent mode by default. 

7 S1 ï WPS Button WPS button using GPIOA_6. 

To enable this button, set Pin 1 of SW4 to ON and press the button to start WPS 

mode. 

8 SW5 ï RTC_WAKE_UP 

Switch 

Switch to wake up the board from Sleep mode. 

9 SW6 ï RTC_PWR_KEY 

Switch 

Switch to turn the EVB ON and OFF. 
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No Name Description  

10 P6 ï Jumpers for 

RTC_WAKE_UP1 

Pin for connecting the external control signal with MCU. 

For normal operation, this jumper should be shorted. 

P8 ï Jumpers for 

RTC_PWR_KEY 

Pin for connecting the external control signal with MCU. 

For normal operation, this jumper should be shorted. 

11 P1 ï External VDD External VDD (3.3 V) can be supplied to the P1 pins. 

For normal operation, this jumper should be shorted. 

P2 ï Jumper to Measure 

Current Consumption of the 

DA16200 

Pin for current measurement. 

For normal operation, this pin should be shorted. 

Á Pull out the Short Pin cap and use jumper wires to connect to the measuring 

equipment. 

 
Figure 74. Jumper to measure current consumption of the DA16200  

12 SW1 ï GPIO Selection Switch GPIO selection switch, default OFF. See Table 18. 

13 SW2 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 18. 

14 SW3 ï GPIO Selection Switch GPIO selection switch, default OFF. See Table 18. 

15 SW4 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 18. 

16 SW7 ï UART0 Selection 

Switch 

UART0 selection switch, default ON. See Table 18. 

17 SW8, SW9 ï UART1/2 

Selection Switch 

UART1/2 selection switch, default LEFT (UART1). 

18 SW10 ï GPIO Selection 

Switch 

GPIO selection switch, default ON. See Table 18. 

19 J2, J5 ï External Pinout 

 
Figure 75. J2, J5 ï external pinout  

Note 1 The pin 7 of the I-jet debugger cable is keyed with a white plug so the pin 7 must be removed from the EVB. 
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Table 18. DA16200 EVB switch description  

Note 1 By default, the SPI interface is configured to support firmware download through the FT2232H. See Section 4.7 for 
details on how to configure the EVB to support AT command processing from an MCU directly connected to the 

SPI interface. 

The current consumption can be measured on the P2 jumper with current measuring equipment. For details on 
how to set up the test, see Section 6.4. When the DA16200 EVK Pro is used for measuring current consumption, 
the P1 jumper should be removed. For more information on the DA16200 EVK Pro, see Section 6.4.2 and 
Ref. [9]. 

Switch  Pin  Relevant GPIO  ON OFF Default  

SW1 1 GPIOA6 Connect FT2232H to SPI_CSB (Note 1) WPS OFF 

2 GPIOA7 Connect FT2232H to SPI_CLK (Note 1) Factory reset 

3 GPIOA8 Connect FT2232H to SPI_MISO (Note 1) External pinout 

(J2/J5) only 
4 GPIOA9 Connect FT2232H to SPI_MOSI (Note 1) 

SW2 1 GPIOA4 Connect FT2232H to UART1_TXD External pinout 

(J2/J5) only 

ON 

2 GPIOA5 Connect FT2232H to UART1_RXD 

SW3 1 GPIOA0 Connect FT2232H to SPI_CSB (Note 1) External pinout 

(J2/J5) only 

OFF 

2 GPIOA1 Connect FT2232H to SPI_CLK (Note 1) 

3 GPIOA2 Connect FT2232H to SPI_MISO (Note 1) 

4 GPIOA3 Connect FT2232H to SPI_MOSI (Note 1) 

SW4 1 GPIOA6 WPS External pinout 

(J2/J5) only 

ON 

2 GPIOA7 Factory reset 

SW7 1 UART0_TXD Connect FT232H to UART0_TXD NC ON 

2 UART0_RXD Connect FT232H to UART0_RXD 

SW8 - GPIOA4 Not available on DA16200 EVB V10.0 

(Right) 

Connect SW2 to 

SW10 (Left) 

LEFT 

SW9 - GPIOA5 Not available on DA16200 EVB V10.0 

(Right) 

Connect SW2 to 

SW10 (Lett) 

LEFT 

SW10 1 GPIOA4 Connect SW8 to UART1_TXD External pinout 

(J2/J5) only 

ON 

2 GPIOA5 Connect SW9 to UART1_RXD 
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A.2 DA16200 EVB V9.0 

 
Figure 76. DA16200 EVB V9.0 hardware configuration  

The DA16200 EVB V9.0 has the following components: 

Table 19. Components on DA16200 EV B 

No Name Description  

1 DA16200MOD-AACWA32 Renesas Wi-Fi Module. 

2 Board Information Board version and manufacturing date. 

3 FH2232H Block USB to UART/SPI interfaces. 

4 CN6 ï USB Port Provide UART0 for debug and UART1/2 for test and SPI. 

5 J7 ï JTAG Connector Connector for the JTAG Debugger. (Note 1) 

 
Figure 77. J7 ï JTAG Connector  

6 S2 ï Factory Reset Button Factory Reset button using GPIOA_7. 

To enable this button, set Pin 2 of SW4 to ON. 

Press the button for at least 5 s to delete nvram  data and certificates and perform 

software reboot, which should be rebooted in concurrent mode by default. 

7 S1 ï WPS Button WPS button using GPIOA6. 

To enable this button, set Pin 1 of SW4 to ON and press the button to start WPS 

mode. 

8 SW5 ï RTC_WAKE_UP 

Switch 

Switch to wake up the board from Sleep mode. 

9 SW6 ï RTC_PWR_KEY 

Switch 

Switch to turn the EVB ON and OFF. 

10 P1 ï External VDD External VDD (3.3 V) can be supplied to the P1 pins. 

For normal operation, this jumper should be shorted. 
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No Name Description  

10 P2 ï Jumper to Measure 

Current Consumption of the 

DA16200 

Pin for current measurement. 

Á For normal operation, this pin should be shorted. 

¶ Pull out the Short Pin cap and use jumper wires to connect to the measuring 

equipment. 

 
Figure 78. P2 ï Jumper to Measure Current Consumption of the DA16200  

11 SW1 ï GPIO Selection Switch GPIO selection switch, default OFF. See Table 20. 

12 SW2 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 20. 

13 SW3 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 20. 

14 SW4 ï GPIO Selection Switch GPIO selection switch, default ON. See Table 20. 

15 SW7 ï UART0 Selection 

Switch 

UART0 selection switch, default ON. See Table 20. 

16 J3, J4 ï External Connector 

 
Figure 79. J3, J4 ï external connector  

Note 1 The pin 7 of the I-jet debugger cable is keyed with a white plug so the pin 7 must be removed from the EVB. 

Table 20. GPIO and SPI selecti on switc h 

Switch  Pin  Relevant GPIO   On Off  

SW1 1 GPIOA6 Connect FT2232H to SPI_CSB WPS 

2 GPIOA7 Connect FT2232H to SPI_CLK Factory reset 

3 GPIOA8 Connect FT2232H to SPI_MISO Ext Con (J3/J4) only 

4 GPIOA9 Connect FT2232H to SPI_MOSI Ext Con (J3/J4) only 

SW2 1 GPIOA4 Connect FT2232H to UART1_TXD Ext Con (J3/J4) only 

2 GPIOA5 Connect FT2232H to UART1_RXD Ext Con (J3/J4) only 

SW3 1 GPIOA0 Connect FT2232H to SPI_CSB Ext Con (J3/J4) only 
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The current consumption can be measured on the jumper P2 with current measuring equipment. For details on 
how to set up the test, see Section 6.4. When the DA16200 EVK Pro Board is used for measuring current 
consumption, the P1 jumper must be removed. For more details on the DA16200 EVB, see Ref. [9]. 

A.3 DA16600 EVB V5.0  

Figure 80 shows the hardware configuration of the DA16600 EVB. 

 
Figure 80. DA16600 EVB hardware configuration  

DA16600 EVB has the following components: 

Table 21. Components on DA16600 EVB  

No Name Description  

1 DA16600MOD-AACWA32 Renesas Wi-Fi and Bluetooth®  LE Module. 

2 Board Information Board version and manufacturing date. 

3 CN1 ï USB Port (Wi-Fi) Provide UART0 for debug and UART1 for test. 

4 CN6 ï USB Port (Bluetooth) Connect directly to DA14531 for debugging only. (Note 2) 

5 J7 ï JTAG Connector Connector for IARs I-jet JTAG Debugger. (Note 1) 

Switch  Pin  Relevant GPIO   On Off  

2 GPIOA1 Connect FT2232H to SPI_CLK Ext Con (J3/J4) only 

3 GPIOA2 Connect FT2232H to SPI_MISO Ext Con (J3/J4) only 

4 GPIOA3 Connect FT2232H to SPI_MOSI Ext Con (J3/J4) only 

SW4 1 GPIOA6 WPS Ext Con (J3/J4) only 

2 GPIOA7 Factory reset Ext Con (J3/J4) only 

SW7 1 UART0_TXD Connect FT232H to UART0_TXD NC 

2 UART0_RXD Connect FT232H to UART0_RXD NC 
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No Name Description  

  
Figure 81. J7 ï JTAG Connector  

6 SW1 ï RTC Wake Up2 Key Switch to wake up the board from Sleep mode. 

7 SW2 ï RTC Power Key Switch to turn the EVB on and off. 

8 P2 ï Jumper to Measure 

Current Consumption of 

DA16200 

Jumper to measure current used by the Wi-Fi device. 

For normal operation, this jumper must be shorted. 

9 P1 ï Jumper to Measure 

Current Consumption of 

DA14531 

Jumper to measure current used by the Bluetooth®  LE device. 

For normal operation, this jumper must be shorted. 

10 P10 ï Jumper to Test GPIO GPIO test pin. 

Add jumpers from J2/J3 to P10 to control the two LEDs using GPIOs. 

11 SW3 ï GPIO Selective 

Switch 

GPIO selection switch, default ON. See Table 22. 

12 SW4 ï GPIO Selective 

Switch 

GPIO selection switch, default OFF. See Table 22. 

13 SW5 ï GPIO Selective 

Switch 

GPIO selection switch, default ON. See Table 22. 

14 SW6 ï GPIO Selective 

Switch 

GPIO selection switch, default OFF. See Table 22. 

15 SW7 ï GPIO Selective 

Switch 

GPIO selection switch, default OFF. See Table 22. 

16 SW8 ï GPIO Selective 

Switch 

GPIO selection switch, default ON. See Table 22. 

17 SW9 ï Switch to Test 

Current Consumption 

Switch to test current consumption using a Pro board kit, default OFF. 

18 SW10 ï Switch to Control 

the SPDT 

Switch to control RF switch of DA16600MOD in test mode, default OFF. 

19 S2 ï Factory Reset Button Factory Reset button using GPIOA_7. 

To enable this button, set Pin 2 of SW4 to ON. 

Press the button for at least 5 s to delete nvram  data and certificates and perform 

software reboot, which should be rebooted in concurrent mode by default. 

20 S1 ï WPS Button WPS button using GPIOA6. 

To enable this button, set Pin 1 of SW7 to ON and press the button to start WPS 

mode. 

21 S3 ï DA14351 Reset Button Reset button of DA14531 in test mode. 



DA16200 DA16600 FreeRTOS Getting Started Guide  

 

UM-WI-056 Rev. 2.4 
Oct 31, 2025 

 
CFR0012 

Page 82 

 

No Name Description  

22 J2,J3 ï External Pinout 

 
Figure 82. J2,J3 ï External Pinout  

P0_6 (Pin #11) should be connected to GPIOA9 (Pin #12) or GPIOA10 (Pin #14) 
externally for Bluetooth LE-Wi-Fi COEX. 

Note 1 The pin 7 on the I-jet debugger cable is keyed with a white plug so the pin 7 must be removed from the EVB. 

Note 2 Do not use this port during normal operation. 

The DA16600 EVB includes several switches, see descriptions for each switch in Table 22. 

Table 22. DA16600 EVB switch description  

Switch  Pin  Relevant pin  ON OFF Default  

SW3 1 DA162

00 

UART0_RX

D 

Connect FT232H to UART0_RXD NC ON 

2 UART0_TXD Connect FT232H to UART0_TXD 

SW4 1 DA145

31 

P0_8 Connect FT2232H to P0_8 (UART_RXD) External 

pinout 

(J2/J3) 

only 

OFF 

2 P0_9 Connect FT2232H to P0_9 (UART_TXD) 

3 P0_2 Enable Keil toolchain debug of DA14531 (SWCLK) 

4 P0_10 Enable Keil toolchain debug of DA14531 (SWDIO) 

SW5 1 DA162

00 

GPIOC6 Connect FT2232H to UART2_TXD External 

pinout 

(J2/J3) 

only 

ON 

2 GPIOC7 Connect FT2232H to UART2_RXD 

SW6 1 DA145

31 

P0_5 Connect FT2232H to P0_5 (1-wire UART) External 

pinout 

(J2/J3) 

only 

OFF 

2 Connect FT2232H to P0_5 (1-wire UART) 

SW7 1 DA162

00 

GPIOA6 Not available on DA16600 EVB V5.0 External 

pinout 

(J2/J3) 

only  

OFF 

2 GPIOA7 

3 GPIOA8 

4 GPIOA9 

SW8 1 DA162

00 

GPIOA6 WPS External 

pinout 

(J2/J3) 

only 

ON 

2 GPIOA7 Factory reset 

SW9 1 DA162

00 

Measuring 

current 

consumption 

Enable to measure current consumption of DA16200 

with EVK Pro. 

Need to remove jumper P2 

Normal 

operation/

Need to 

connect 

P2 

OFF 

2 DA145

31 

Measuring 

current 

consumption 

Enable to measure current consumption of DA14531 

with EVK Pro. 

Need to remove jumper P1 

Normal 

operation/

Need to 
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Switch  Pin  Relevant pin  ON OFF Default  

connect 

P1 

SW10 1 DA145

31 

P0_6 Manual control of the internal RF SPDT. 

Pin 1 OFF & Pin 2 OFF: Internally controlled 

Pin 1 ON & Pin 2 OFF: DA14531 RF path ON 

Pin 1 OFF & Pin 2 ON: DA16200 RF path ON 

OFF 

2 

The current consumption can be measured on the jumpers P1 and P2 with current measuring equipment. See 
Section 6.4 for details on the test setup. When DA16600 EVK Pro is used for measuring current consumption, 
remove jumpers P1 and P2 and set pins 1 and 2 of SW9 to the ON position. 

To measure the current consumption of DA16200, remove the jumper on P2 and turn ON pin 1 of SW9. To 
measure the current consumption of DA14531, remove the jumper on P1 and turn ON pin 2 of SW9. The current 
consumption of the DA16200 and the DA14531 can be measured simultaneously. For more information on the 
DA16600 EVB, see Ref. [10]. 

A.4 DA16600 EVB V4.0 
Figure 83 shows the hardware configuration of the DA16600 EVB. 

 
Figure 83. DA16600 EVB V4.0 hardware configuration  

The DA16600 EVB V4.0 has the following components: 

Table 23. Components on DA16600 EV B 

ID Name Description  

1 DA16600MOD-AACWA32 Renesas Wi-Fi and Bluetooth®  LE Module. 

2 Board Information Board version and manufacturing date. 

3 CN1 - USB Port (Wi-Fi) Provide UART0 for debug and UART1 for test. 

4 CN6 - USB Port 

(Bluetooth) 

Connect directly to DA14531 for debugging only. (Note 1) 

5 J7 - JTAG Connector Connector for IARs I-jet JTAG Debugger. (Note 2) 




















































