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Abstract

The DA16200/DA16600 is a highly integrated ultra-low power Wi-Fi system on chip (SoC) that allows
users to develop 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

EVK Evaluation Kit

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

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, User Manual, Renesas
Electronics

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

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

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

[6] UM-WI-038, DA16200 DA16600, Getting Started with AWS-loT Using AT-Command, User
Manual, Renesas Electronics

[71 UM-WI-039, DA16200 DA16600, Multi Downloader, Renesas Electronics

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

[9] DA16200 DEVKT Electric Schematic, Renesas Electronics

[10] DA16600 DEVKT Electric Schematic, Renesas Electronics
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3 Overview

The DA16200/DA16600 is a highly integrated ultra-low power Wi-Fi system on chip (SoC) that allows
users to develop Wi-Fi solutions using a single chip.

Evaluation Kits 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 Evaluation Kit (EVK) and SDK by
providing details on:

0 The DA16200 and DA16600 EVK hardware (see Section 4)

0 How to connect to the Evaluation board (EVB) (see Section 4.4)

0 How to program firmware images to the DA16200/DA16600 (see Section 4.5)

0 How to provision and test the Wi-Fi connection (see Section 4.6)

0 How to install the development tools, build an application, program firmware images in e?studio
(see Section b)

0 How to debug an application (see Section 5.6)

0 How to perform various test procedures to demonstrate the capabilities of the DA16200/DA16600

(see Section 6)

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

If the Wi-Fi solution being developed is based on a host MCU that uses the DA16200/DA16600 only
as a Wi-Fi communication interface through AT Commands, then a prebuilt firmware image can be
used to develop that solution. For details on how to use AT Commands see the following documents:

0 UM-WI-003 DA16200 DA16600 Host Interface and AT Command User Manual Ref. [5]
0 UM-WI-038 DA16200 DA16600 Getting Started with AT Command for AWS-loT Ref. [6]

If the Wi-Fi solution being developed requires special functions or it is a standalone solution using
only the DA16200/DA16600, then the SDK can be used to develop a new firmware image for that
solution. For more details on how to use the SDK to develop an application, see the following

documents:

0 UM-WI-046 DA16200 DA16600 FreeRTOS SDK Programmer Guide Ref. [2]
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4  Evaluation Kits

4.1 Introduction

The DA16200 and DA16600 EVKs are designed to allow a customer to test and develop Wi-Fi
applications very quickly.

The EVK contains:
2 Evaluation Board: The specific board with either DA16200MOD or DA16600MOD installed
3 USB cable

4.2 DA16200 EVB Ver 11.0
Figure 1 shows the hardware configuration of the DA16200 EVB.

9. J7 - JTAG Connector
10. SW5 - RTC WAKE UP Key Switch

3. CN3 - Jumper to power Main B
3 11. SW6 - RTC POWER Key Switch
4. P7 - GND Pins

5. EVK Information

1.J2 - GPIO External Pin out
2. SWT - UARTO selective switch

12. P6 &P8 - Jumpers for RTC WAKE UP & RTC POWER KEY

13. DA16200MOD-AACWA32 WIFI Module
14. SW3 - GPIO Selective Switch

15. SW2 - GPIO Selective Switch

16. SW1 - GPIO Selective Switch

B P |

RST - e T
AAAAA ‘ AR 1Y Y T
R il i >

RENESAS ' " g}

© "504-01-L

EE

UAR;

I
17. SW10 - GPIO Selective Switch
bbbbb 18. SW4 - GPIO Selective Switch
19. P1 & P2 - Jumpers to measure the current consumption
6. J5 - GPIO External Pin out "% 20. S2 - Factory Reset Button
o G P 21. 51 -WPS Button
8. CNG6 - USB Port / Main power 22. SW8 & SW9 - UART1/2 Selective Switch

Figure 1: DA16200 EVB Hardware Configuration

DA16200 EVB Ver 11.0 has the following components:

Table 1: Components on DA16200 EVB

No Name Description

1 J2i1 GPIO External pin-out 01 o
11 ATe_senson

0 evowake_ur2

o2
e

0 F50
0o
) ok

ARAAARASSAARANANN

Il

ConOIEF2E S

2 SW7i UARTO selection switch | UARTO selection switch, default ON, see Table 2.
3 CN37i Jumper to POWER 5V Power Selection from USB or External
4 P77 GND Pins GND for Test
5 Board Information Board version and manufacturing date
User Manual Revision 1.8 Aug. 18, 2023
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No Name Description
6 J571 GPIO External pin-out . .
7 P31 GND Pins GND for Test
8 CN61 USB Port Provide UARTO fordebug, UART1/2 fortest and SPI.
9 J77 JTAG connector Connectorfor the IAR I-jet JTAG Debugger
VTrefE SWDIO / TMS
GND 3 ee 4 |SWCLK / TCK
i e el
Note: Pin 7 of the I-Jet debugger cable is keyed with a white plug
S0 pin 7 must be removed from the EVB.
10 | SW57 RTC_WAKE_UP switch | Switch to wake up the board from sleep mode.
11 | SW61 RTC_PWR_KEY switch | Switch to turn the EVB ON and OFF.
12 P67 Jumpers for Pin for connecting the external control signal with MCU.
RTC_WAKE_UP1 For normal operation, this jumper should be shorted.
13 DA16200MOD-AACWA32 Renesas Wi-Fi Module.
14 | SW3i GPIO selection switch GPIO selection switch, default OFF, see Table 2.
15 | SW21i GPIO selection switch GPIO selection switch, defaultON, see Table 2.
16 | SW11i GPIO selection switch GPIO selection switch, default OFF, see Table 2.
17 | SW101i GPIO selection switch | GPIO selection switch, default ON, see Table 2.
18 | SW41i GPIO selection switch GPIO selection switch, default ON, see Table 2.
19 P17 External VDD External VDD (3.3 V) can be supplied tothe P1 pins.
For normal operation, this jumper should be shorted.
P21 Jumper to measure Pin for current measurement.
Elglrggtogonsumptlon of the For normal operation, this pin should be shorted.
- Pulloutthe Short Pin cap and use jumper wiresto
connectto the measuring equipment.
20 | S27i Factory resetbutton Factory reset button using GPIOA_7.
To enable this button, set Pin 2 of SW4 to ON and press the
button for more than 5 seconds to initialize nwtam data.
21 | S17 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.
22 SW8, SW9'i UART1/2 UART1/2 selection switch, defaultLEFT (UART1), see Table 2.

selection switch
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Table 2: DA16200 EVB Switch Description

Switch | Pin | Relevant ON OFF Default
GPIO
SwW1 1 GPIOA6 Connects FT2232H to SPI_CSB (Note 1) WPS OFF
2 GPIOA7 Connects FT2232H to SPI_CLK (Note 1) Factory Reset
3 | GPiOAS Connects FT2232H to SPI_MISO (Note 1) External pin-out (J2AJ5)only
4 | GPIOA9 Connects FT2232H to SPI_MOSI (Note 1)
SW2 1 GPIOA4 Connects FT2232H to UART1_TXD External pin-out (J2A5)only | ON
2 GPIOAS Connects FT2232H to UART1_RXD
SwW3 1 | GPIOAO Connects FT2232Hto SPI_CSB (Note 1) External pin-out (J2J5)only | OFF
2 | GPIOAL Connects FT2232H to SPI_CLK (Note 1)
3 | GPIOA2 Connects FT2232H to SPI_MISO (Note 1)
4 GPIOA3 Connects FT2232H to SPI_MOSI (Note 1)
Sw4 1 GPIOA6 WPS External pin-out (J25)only | ON
2 GPIOATY Factory Reset
SW7 1 BARTO_TX Connects FT232Hto UARTO_TXD NC ON
2 BARTO_RX Connects FT232H to UARTO_RXD
SwW8 - GPIOA4 Notavailable on DA16200 EVB V11.0 (Right) | ConnectsSW2to SW10 LEFT
(Left)
SW9 - GPIOAS Notavailable on DA16200 EVB V11.0 (Right) | Connects SW2to SW10 LEFT
(Lett)
SW10 1 GPIOA4 Connects SW8to UART1_TXD External pin-out (J235)only | ON

2 GPIOAS Connects SW9to UART1_RXD

Note 1 By default,the SPI interface is configured to supportfirmware download through the FT2232H. See
section 4.7 for details on how to configure the EVB to support AT Command processing froman MCU
directly connected to the SPI interface.

The current consumption can be measured at P2 jumper with current measuring equipment. See
Section 6.5 for details on the test setup. When DA16200 EVK Pro is used for measuring current
consumption, the P1 jumper must be removed. For more information on DA16200 EVK Pro, see

6.5.2.
For more details on the DA16200 EVB, see the schematic Ref. [9].
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4.3 DA16600 EVB Ver 6.0

Figure 2 shows the hardware configuration of the DA16600 EVB.

1. SW3 - GPIO Selective Switch
2. SW4 - GPIO Selective Switch
3. SW5 - GPIO Selective Switch
4. SW6 - GPIO Selective Switch
5. SW7 - GPIO Selective Switch
6. EVK Information

(=) : 5La

PEg) oo

- 55 e,

7. CN6 - USB port (Debug)
8. CN1 - USB port (Main)
9. P77 - GND Pins

10. SW2 - RTC Wake UP Key

11. SW1 - RTC Power Key, H/'W Reset for DA16200
12. SW10 - Switch to manually control SPDT

13. J7& CN7 - JTAG Connector Pins

q @ + i OSSO 14. DA16600MOD-AACWA32
e - " Wi-Fi and Bluetooth®LE Module

15. J2 - GPIO External Pin out
16. J3 - GPIO External Pin out
d ™} 17. P10 - GPIO Test purpose pin
0 18. P11 - GPIO Test purpose pin

g3

jre the current consumption via PRO-SB EVK
20. P2 - Jumper to measure the Wi-Fi current consumption
21. P1 - Jumper to measure the BLE current consumption

22. SW8 - GPIO Selective Switch
23. S3 - Reset Button of DA14531
24. $1 - WPS Button of DA16200
25. S2 - Factory Reset Button of DA16200

Figure 2: DA16600 EVB Hardware Configuration

DA16600 EVB has the following components:

Table 3: Components on DA16600 EVB

No Name Description
1 | SW31i GPIO selective Switch GPIO selection switch, defaultON, see Table 4.
2 | SW41i GPIO selective Switch GPIO selection switch, default OFF, see Table 4.
3 | SW5171 GPIO selective Switch GPIO selection switch, defaultON, see Table 4.
4 | SW61 GPIO selective Switch GPIO selection switch, default OFF, see Table 4.
5 | SW71 GPIO selective Switch GPIO selection switch, default OFF, see Table 4.
6 | Board information Board version and manufacturing date
7 | CN6i USB Port (BLE) Connectdirectlyto DA14531 fordebug only.

Note: Do not use this port during normal operation.

8 | CN1i USB Port (Wi-Fi)

Provides UARTO fordebug and UARTL1 fortest.

9 | P771 GND Pins

GND fortest

10 | SW2i RTC Wake up2 key

Switch to wake up the board from sleep mode.

11 | SW1i RTC Power key

Switch to turn the EVB on and off.

12 | SW1071 Switch to control the
SPDT

Switch to control RF switchin DA16600MOD at test mode, default OFF.

13 | J7 & CN71 JTAG Connector

Connectorfor IARs I-jet JTAG Debugger.
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No Name Description
SWDIO / TMS
SWCLK / TCK
SWO / TDO
PRESET
Note: Pin 7 onthe I-Jet debugger cable is keyed with a white plug so pin 7 must
be removed from the EVB.
14 | DA16600MOD-AACWA32 Renesas Wi-Fi and Bluetooth® LE Module.
15 | J21 External pin-out [m—————-—————- - 1 g2
p : For Abnormal Sflash 'll_ : . _ > wvoppiot [1.23]
:_ 1 FCLK (:,'—: = n —{—> wvoDoDlOz [1.23]
[121_ _ RTG_WAKE UP2 S;‘,_—_ = = —» RTC_PWR KEY [1.2]
: [1.2]  Po_O/GPIO_1 (:,‘—: - 5 —{> RTC SENSOR OUT [1]
: 1 pPo uePIO 0 <:',—: 5 5 - erPio.11 ]
: [11  PO_3IGPIO_S G—: T = —{» GPIOCSE [1.2]
: [1  Po_4GPIO_4 (:,‘—: = m —» cPioc_7 [1.2]
______ 0 e < - - > crocs 1
16 | J3i External pin-out 2 e oswes Ean 5 ooz (12
M2 po_1oswpio 3 v} GPIO_3 [1.2] <DA16200 Extemal SP| Master or Slave >
[1.2] Po_aDEBUG ¢ }— = = —E}.E@;;_ﬁi __________ #ﬂig____ﬁ
[1.2) Po_&/DEBUG {_}— - 5 : GPIO.T [1.2) SPI_CLK :
[1.2] Po_sWLAN_ACT ¢~ 5 T : GPIO_&BT_SIG_0MWLAN_ACT [1.2] SPI_MOSI/MISO !
M2 poseTacT < - : GPIO_OIBT_SIG_V/BT_ACT (12 SPI_MISO/MOSI |
1.2 pPo&mET ACT <}~ = = —D_EP_\O]TJJET;TG};‘_E{;RTO_ [_11 ___________ B
[ po7eT PRIO {_J— = 5 —> GPIC 0BT SIG 26T PRIO [1]
PO_6 (Pin #11) should be connected to GPIOA9 (Pin #12) or GPIOA10 (Pin#14)
externally for BLE-Wi-Fi COEX.
17 | P1071 Jumperto test GPIO GPIO test pin.
Add jumpersfrom J2/J3to P10 to control the two LEDs using GPIOs.
18 | P1171 Jumperto test GPIO GPIO test pin.
Add jumpersfrom J2/J3to P11 to control the two LEDs using GPIOs.
19 [ SW9i Switch to test current Switch to test currentconsumption using a pro board kit, default OFF.
consumption
20 | P21 Jumper to measure Jumperto measure currentused by the Wi-Fi device.
current consumption of . .
DA16200 For normal operation, this jumper mustbe shorted.
21 | P11 Jumper to measure Jumperto measure currentused by the Bluetooth® LE device.
current consumption of For normal operation, this jumper mustbe shorted.
DA14531
22 | SW8i GPIO selective Switch GPIO selection switch, defaultON, see Table 4.
23 | S31 DA14351 Reset Button Reset button of DA14531 intest mode.
24 | S11 WPS Button WPS button using GPIOAG.
To enable this button, set Pin 1 of SW7 to ON and press the button to start WPS
mode.
25 | S2171 Factory Reset Button Factory reset button using GPIOA7.

To enable this button, set Pin 2 of SW7 to ON and pressthe button for more than
5 secondsto initialize nviam data.
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DA16600 EVB includes several switches, see description for each switch below.

Table 4: DA16600 EVB Switch Description

Switch | Pin Relevant pin ON OFF Default
SW3 1 DA16200 | UARTO_RXD | ConnectsFT232Hto UARTO_RXD NC ON
2 UARTO_TXD | ConnectsFT232Hto UARTO_TXD
Sw4 1 DA14531 | PO_8 Connects FT2232Hto PO_8 (UART_RXD) | External pin-out OFF
(J2/33) only
2 P0O_9 Connects FT2232H to PO_9 (UART_TXD)
3 PO_2 Enables Keil toolchain debug of DA14531
(SWCLK)
4 PO_10 Enables Keil toolchain debug of DA14531
(SWDIO)
SW5 1 DA16200 | GPIOC6 Connects FT2232H to UART2_TXD External pin-out ON
(32/33) only
2 GPIOCY7 Connects FT2232H to UART2_RXD
SW6 1 DA14531 | PO_5 Connect FT2232H to PO_5 (1-wire UART) | External pin-out OFF
(32/33) only
2 Connect FT2232H to PO_5 (1-wire UART)
SW7 1 DA16200 | GPIOA6 Notavailable on DA16600 EVB V5.0 External pin-out OFF
(32/33) only
2 GPIOA7
3 GPIOA8
4 GPIOA9
SW8 1 DA16200 | GPIOA6 WPS External pin-out ON
(32/33) only
2 GPIOA7 Factory Reset
SW9 1 DA16200 | Measuring Enables to measure current consumption Normal operation/ | OFF
current of DA16200 with EVK Pro. Need to connect
consumption | Need to remove jumper P2. P2
2 DA14531 | Measuring Enables to measure current consumption Normal operation/
current of DA14531 with EVK Pro. Need to connect
consumption | Need to remove jumper P1. P1
SW10 1 DA14531 | PO_6 Manual control of the intemal RF SPDT. OFF
Pin1 OFF &Pin2 OFF: interally controlled.
5 Pin10ON &Pin2 OFF: DA14531 RF path ON
Pin1OFF &Pin2 ON: DA16200 RF path ON

The current consumption can be measured at jumpers P1 and P2 with current measuring equipment.
See Section 6.5 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 pinl of SW9. To measure the current consumption of
DA14531, remove the jumper on P1 and turn ON pin2 of SW9. The current consumption of the
DA16200 and the DA14531 can be measured simultaneously.

For more information on the DA16600 EVB, see the DA16600 DEVKT Electric Schematic Ref. [10].
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4.4 Connectingto EVB

4.4.1 Configuring DA16200/DA 16600 Serial Debug Interface

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

0 On Windows, the two COM ports are displayed in the device manager (see Figure 3).

& Device Manager == O X

File Action View Help
= @ Hm

57 Network adapters A
v @ Ports (COM &LPT)
#§ USB Serial Port (COMS)
ff USB Serial Port (COMS)
7 Print queues
I Processors

Figure 3: Windows - COM Ports

NOTE

On Windows, if the FTDI serial driver was not installed automatically, the driver can be downloaded
from the following URL and install manually:
http:/iwww.ftdichip.com/Drivers/:CDM/CDM21224_Setup.zip

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

$

$Is -1 /[devityUu* List the available ttyUSB serial
ports.

cw - rw-— 1 root dialout 188, 0 Aug 25 10:26 /dev/ttyUSBO

cw-w-— 1 rootdialout 188, 1 Aug 25 10:26 /devittyUSB1

$

The lower numbered COM port (COM5 in Figure 3) is forthe DA16200/DA16600 debug interface.
The higher numbered COM portis forthe DA16200/DA16600 ATCMD interface.

NOTE

On the DA16600 the highernumbered COM portcan also be configured asthe DA14531 serial debug
interface. See Section 4.4.2.

A serial terminal application can be used for debugging DA16200/DA16600.
For Windows, the Tera Term terminal emulator program is recommended and can be downloaded
from: https://ttssh2.0sdn.jp. For Linux, the minicom terminal emulation program is recommended
and can be installed using:

$

$ sudo apt install minicom Command to install minicom.
$

Once the terminal emulation application has been installed, Connect the USB cable to the EVB (CN6
on DA16200 EVB or CN1 on DA16600 EVB) and start the terminal emulation program.

In the terminal emulation program, go to the Serial Port Setup and select the lower number COM
port and configure it as follows:
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Table 5: Serial Port Configuration Values

Settings Value
Baud Rate 230400
Data Bits 8

Parity None
Stop Bits 1

Flow Control (HW/SW) None

Turn ON the EVB (SW6 onthe DA16200 EVB or SW2 on the DA16600 EVB) and check for output
similar to the following:

Wakeup source is 0x4
[dpm_init_retmemory] DPMINIT CONFIGURATION(1)

DA16200 SDK Information

- CPUType :Cortex - M4 (120MHz)

- OS Type : FreeRTOS 10.4.3

- Serial Flash :4 MB

- SDKVersion :V3.1.3.0GEN

- FW Version :FRTOS - GENOt 01- 15129 - 000000
- F/W Build Time : Aug 26 2021 22:58:01

- Bootindex :0

EE S R I I R B B

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] #

Commands can be entered at the[/[DA16200] prompt. A full list of the available debug interface
commands can be found in Appendix B.

4.4.2 Configuring DA14531 Serial Debug Interface

This sectionis for DA16600 only and is required for special cases where access to the DA14531 BLE
devices debug terminal is required.

The DA16600 EVB contains the DA14531 BLE device which is used for provisioning of 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
CNL1.

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

Table 6: Debug Switch Settings

Switch | Pin Relevant pin ON Default
SW4 1 DA14531 PO_8 Connects FT2232H to PO_8 (UART_RXD) ON
2 PO 9 Connects FT2232H to PO_9 (UART_TXD)
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Switch | Pin Relevant pin ON Default
3 PO_2 Enables Keil toolchain debug of DA14531 (SWCLK) Donodt
4 PO_10 Enables Keil toolchain debug of DA14531 (SWDIO) care
SW5 1 DA16200 GPIOC6 Connects FT2232H to UART2_TXD OFF
2 GPIOCY ConnectsFT2232H to UART2_RXD
SW6 1 DA14531 PO_5 Connect FT2232H to PO_5 (1-wire UART) OFF
2 Connect FT2232H to PO_5 (1-wire UART)
SW7 1 DA16200 GPIOAG6 Notavailable on DA16600 EVB V5.0 OFF
2 GPIOA7
3 GPIOA8
4 GPIOA9

Once 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 (HW/SW) None

Open a second serial terminal application and connect to the DA16200 debug console and run the
reboot command. The following output will appear in the DA14531 debug console:

user_on_init

NOTE

The uart_program_da16200 in followed section can be used for debug console of DA16200 but it cannotbe
used with DA14531. Other console program like teraterm or minicom cab be used for DA14531 debug
console.

45 Programming Firmware Images

When using an EVB for the first time, the firmware must be updated to the latest version.

Prebuilt versions of the firmware for DA16200 and DA16600 can be downloaded from the Renesas
El e c t rwebsitecG fo 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 iDA16200
DA16600 FreeRTOS SDK Imageodortype it in the search box, and then select the firmware and
download. Alternately, the DA16200/DA16600 SDK can be used to rebuild the firmware images as

described in Section 5.

There are two firmware images for the DA16200:

DA16200_FBOOT GENO® 01- 834dea5b8 _W25Q32JW.img
DA16200_FRTOS GENOZL 01- 866facc56 - 000000.img

There are three firmware images forthe DA16600 since it also requires the DA14531 firmware
image:

DA16600_FBOOT GENO1 01- 834dea5h8 _AT25SL321.img

DA16600_FBOOT GENO% 01- 834dea5h8 _W25Q32JW.img
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DA16600_FRTOS GENOZ® 01- 866facc56 - 000000.img
DA14531 1/dal4531 multi_part_proxr.img

NOTE

W25Q32JW serial flash.

ef601615 : Winbond W25Q32JWSNIQ
1421615 : Adesto AT25SL321

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

Checkthe flash version by running sflash info command atthe [MROM] prompt:
[D A16600]# reset Switch i MROMcommand mode.
ResetBLE ..
[MROM] slashinfo Disply theflashinfommaton
SHASH:ei601615
Dersty 01 1fff

Choose the appropriate firmware image based on the flash version.

These firmware images are stored in the following locations in flash:

Table 8: Serial Flash Memory Map

Item 4 MB Notes
Address Size
2nd Bootloader 0x0000_0000 136 kB BOOT firmware image
Boot Index 0x0002_2000 4 kB Selects RTOS #0 or RTOS #1 as he
active firmware
RTOS #0 0x0002_3000 1788kB RTOS firmware image
RTOS #1 0x001E_2000 1792kB Alternate RTOS firmware image
(Used during OTA firmware update)
Certificate, NVRAM 0x003A_2000 44 kB
User Area#01 0x003A_D000 332kB For DA16600, the DA14531 firmware
image is stored here

NOTE

See Section 4.5.4 for details on how to select which firmware image is active (RTOS #0 or RTOS #1).

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

45.1 Using uart_program_dal6200 in Console Terminal

This tool is a console program which can be used in Windows, Linux, or python environment. The
[j-link /scripts /qgspi / wininuxor

python) . uart_program_dal6200.exe inwin folderis a prebuilt console program in Windows,
uart_program_dal16200 in linux folderis a prebuilt console program in Linux,

uart_program_dal6200 .py and ymodemfolderin pythonfolderis a python program based on python

toolis in each folder of <sdk root_directory>/ utility

environment.

The steps below are how to program firmware images to DA16200/DA16600.

1. Copy the console program to the folder which has the images for DA16200/DA166000.
2. Connect the EVB to a laptop using a Micro USB cable.

3. Power ON the DA16200/DA16600 EVB.
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4. Type uvart_program_dal6200 (exe) - i<startaddress><imagename> and click Enter.

a. Example for FBOOT firmware image: uart_program_dal6200.exe -i 0 DA16600_FBOOT-
GENO01-01-c7f4c6cc22_AT25SL321.img

b. Example for FRTOS firmware image: uart_program_dal6200.exe -i 23000
DA16600_FRTOS-GENO01-01-0561372b7c-006529.img

c. Example for DA14531 firmware image: uart_program_dal6200.exe -i 3AD000
dal4531_multi_part_proxr.img
5. Select number in the list of COM port and click Enter as follows.
d: \ downbbad> uat_program_dal6200exe -i0  DA16200 FBOOTGEN0101- c7dsec2 W25Q32W.img
uat_program_dal6200Version 105
0.COM75 - USBSeid Port(COM75)
1.COM76 - USBSeid Pot(COMT76)
Please enter number in thelist of your COM port and ckck  erer.
~->0

6. Programming is done automatically, and confirm the programming is completed successfully.
Repeat steps 4~6 to program the FRTOS firmware image and the DA14531 firmware image (if
using DA16600MOD) as follows.

d: \ donnbbad> uat_program_dal6200exe -i0  DA16200 FBOOTGEN0101- cdsec2 W25Q32W.mg
uat_program dal6200Version 105

0.COM75 - USBSetia Port(COM75)

1.COM76 - USBSeid Port(COMT76)

Please enter number nthelist of your COM portand cick  erer.

~->0

Seleced COM port= COM75 - USB Setia Port(COM75)

Eneringdoanicadmode...

Prepaing for downloed...

Read DA16200_FBOOT- GENOZ 01- cfc60:22 W25Q32JWimg

Reedyfor download

Doanloadfie 1: DA16200 FBOOT - GENO1 01- crfdcbec22 W25Q3RW.img : 100.00%: 8.125

Dore successiuly.

d: \ downbbad> uat_program_dal6200exe -123000 DA16200 FRTOS - GENO1 01- cAcaB087e8 - 006537.mg

uat_program_dal6200Version 105

0.COM75 - USBSetia Port(COMT75)

1.COM76 - USBSeid Port(COMT76)

Please enter number inthelist of your COM p otand ckck erer.
->0

Seleced COM port= COM75 - USBSeia Port(COMT5)
Eneringdoanicadmode...

Prepaing for downloed...

Reedyfor downrload

Downloadfie 1: DA16200 FRTOS - GENO1 01- cAcaB087e8 - 006537.img: 10000%:7276s
Dore successfuly.
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7. Confirmlogs from DA16200/DA16600 for checking DA16200/DA16600 works properly as
follows:

a. Type uart program dal6200 (.exe)
b. Select number in the list of COM port and click Enter
c. Type reboot
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d: \ download>uart_program_da16200.exe
uart_program_dal16200 Version 1.0.5
0.COM75 - USB Serial Port(COM75)
1.COM76 - USB Serial Port(COM76)

Please enter numberin the list of your COM portand click  enter.
- >0

Selected COM port = COM75 - USB Serid Po  1t(COM75)

Entering console mode...

Ready for console mode. Input anything.

[IDA16200] # reboot

reboot

Wakeup source is 0x0
[dpm _init_retmemory] DPM INIT CONFIGURATION(1)

* *: hokk kk *

* DA16200 SDK Information

* - CPUType :Cortex - M4 (120MHz)

* - OSType :FreeRTOS 1043

* - SefidHash :4MB

* - SDKVersion :V3.280GEN

* - FWVerson :FRTOS - GENO% 01- c4ca8087e8 - 006537
* - FWBUid Time :Jul312023 14:07:09

* - Bootlndex :0

ok Feokdokokk Jokkdokkok

System Mode : Station Only (0)

>>> Start DA16X Supplicant ...

>>>DA16x Supp Ver2.7 - 2022_03

>>>MAC address (sta0) : 04:3d:39:11:34:fc
>>>stalinterface add OK

>>> Start STAmode....

>>> Hello World #1 (Non network dependent application ) 1!
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8. Reset to factory defaults:
If it is the first time using the EVB or to return the EVB to a clean uninitialized state, run the
factory reset command.

[[DA16200] # factory Use the #Af act odioycsfadoymseta n
factory

FACTORYRESETNY/?] vy

y

Y[31mStart -Fesec.t ory
Y[ 0:;39m
Rebooting....Y[Om

Wakeup source is 0X0
[dpm_init_retmemory] DPM INIT CONFIGURATION(L)

Kk Fekokdokokk Jokkkokkok

* DA16200 SDK Information

* - CPUType :Cortex - M4 (120MHz)

* - OSType :FreeRTOS 1043

* - Sefid Hash :4MB

* - SDKVerson :V3280GEN

* - FWVerson :FRTOS - GENO% 01- c4ca8087e8 - 006537
* - FWBUid Time :Jul312023 14:07:09

* - Bootlndex :0

System Mode : Station Only (0)

>>> Start DA16X Supplicant ...

>>>DA16x Supp Ver2.7 - 2022 03

>>> MAC address (sta0) : d4:3d:39:11:34:fc
>>>gta0interface add OK

>>> Start STAmode....

>>>Hello World #1 (Non network dependent application ) I
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Once the firmware images are programmed successfully, the device can be configured by doing the
Wi-Fi provisioning process. See Section 4.6 for details on how provision the Wi-Fi communication

interface.

Please refer to README.mdn python folder for more detail about how to use
uart_program_dal6200  (.exe/py)

45.2 Using Macro Script of TeraTerm

This toolis for Windows only and the programming can be done automatically using a macro script of
tera term. This macro files are available in the
SDKROOT\apps\dal6200\get_started\projects\dal16200 or dal6600\img\ folderin SDK package or
each image folder of image package.

The serial port should be set up as shown in Figure 4. For DA16600, the lower port number of 2
available ports from DA16600 EVB must be selected for DA16200 debug interface.

Tera Term: Serial port setup >

Port: coMTS = -
OK
Speed: 230400 ~

Data: 8 bit ~ Cancel
Parity: none ~

Stop bits: 1 bit v Help
Flow control: none w

Transmit delay

EI msecjchar EI msecfline

Figure 4: Serial Port Setup in Tera Term

The macro can be run as follows.

1. Once tera term is running and connected to the DA16200/DA16600, openthe 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 Figure 5.

& MACRO: Open macro b
1 <« DA16200_5DK_QFN_v3.13.0 » img - [} D Search img
Organize + Mew folder == ~ [TH e
DA16200_SDK_QFN_ Name Date modified Type Size
build | Download_W25032)W_FreeRTOSHI /6 TIL File 2KE
core || mrom_otp_lock_check.ttl 8/6/2021 8:48 AN TIL File 1KB
customer
docs
img
i - *
File name: | Download_W25032JW_FreeRTOS.t w | Macro files (*.tt) ~

Figure 5: Open Macro File

3. Afteropening the macro file, the FBOOT firmware image is programmed as shown in Figure 6.
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T COMS - Tera Term VT

Eile Edit Setup Control Window Help

A16200] #
A16200] # rese

Filename: DA16200_BOOT-GENO
otLoader

Protocol: YMODEM (1K) S D)
Packets: (R 0 00000)

Bytes transferred: 13312 Em

Elapsed time: 0:03 (3.75KB/s) 3 2019 13:05:45
_ 2019 13:11:24
- 461% [
Cancel

0103FFC]
[MROM] Toady O 1
Load addr: 000f
To cancel a se
Load y-Modem (Lo

Figure 6: Programming FBOOT image

4. Program RTOS image as shown in Figure 7.

T COMS - Tera Term VT
File Edit Setup Control Window Help

/DA16200] #
/DA16200] # reset

Filename: DA16200_RTOS-GENO otLoader

Protocal: YMODEM (1K) 603530%20000 KHZ)
Packet#: 57 [T

Bytes transferred: 36864 '5 2018 13
Easaiine: 0:04 (6.91KB/s)  ERFIVEIEE]

41%

Cancel

To cancel a session, press
Load Y-Modem (Load offse
(o

Modem - CRC mode, 1(SOH)/29(STX)/0(CAN) PKTs, 3 retries, err:Timed out
Total Size = Ox000070c0 = 28864 Bytes

[MroOM]

[MrROM] loady a000 1000

Load addr: 000 84

To cancel a session, pre

Load Y-Modem (Load offse

Figure 7: Programming FRTOS Image

5. DA16200 will reboot automatically after all images are programmed.

4.5.3 Using Multi-Download Tool

The Multi-Download Tool can be used to program the firmware images to multiple devices at the
same time in Windows. See the user manual, Ref. [7] for details. uart_program_dal6200(.exe) can
be used for programing the firmware images to multiple devices by running the program on multiple
terminals.
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454 Changing Boot Index

Two versions of the main firmware can be stored in the flash at location RTOS #0 and RTOS #1. The
boot index stored in serial flash selects which version of the firmware is used during the boot
process. The command can be input through the UART download tool or other UART terminals.

The boot index can be changed by using the boot_idxn  command:
boot _idx0 /I sets RTOS #0 as the firmware to boot
boot idx1 /] sets RTOS #1 as the firmware to boot

After running the boot idx command, run the reboot command to boot the firmware that was
selected:

[DAI200#  bootickl  Jlorboot ix 0
[DAIG200#  reboot

>>>PTM s relocaied b RETMEM(0Q0835¢0, 3)
[dbm_nit_retmemary] DPM INITCONFIGURATION()

Wakeup source is Ox0
* DA16200SDK Infamaiion
*
* - CPUType :Cotex - M4 (120VH2)
* - OSType :FreRTOS1043
* - SeidHash :4MB
* - SDK\Verson :V3 230GEN
* - FW\Verson :FRTOS - GENO101- 6cc84b8ef - 003714
* - FWBUdTme : Apri1320221020:02
* - Bootihdex 1
*

After the reboot, verify the Boot Index and F/W Version matches the selected one.
4.6 Provisioning Wi-Fi

46.1 Setup for Station Mode

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 at the [/ DA16xxx] prompt and then answer the
questions to complete the setup as follows:

[DA16200 | setp Startthe Easy SetupWizard.
Stop dlsevicesfor the seting.
Areyousue ?[YesNq|: Y EnerY o stop the senices.

[DA16 200 EASYSETUP]

Countty Cocke List

AD AE AF Al AL AM AR AS AT AU AW AZ BA BB BD BE BF BG BH BL
BMBNBOBRBSBTBYBZCACFCHC CLCNCO CRCUCXCY CZ

DEDKDM DO DZECEEEGESET EUH AM FR GA GB GD GE GF GH
GLGPGRGTGUGYHKHNHRHTHUD ELINIRISITIMJO

JP KE KH KN KP KRKWKY KZLBLC U LKLSLT 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 SYTCTD TG THTN TR TT TW TZ UA UG

UK US UY UZVAVC VEM W VUWFWS YE YT ZA 2W ALL

COUNTRY CODE ? [Quil (Delaut KR): us Enerthe countrycode.

SYSVIODE(M_AN MODE) ?
1 Staion
2ot - AP
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MODE? [12/Qui] Defk Statiar):

Enter1 forStetion mode.

[STATION CONFAGURATION]
NOI[SSD] [SIGNAL][CH] [SECURITY]
[1] AndroidHaispat0568 -56 WPA2
[2] U+NetO208 -3r2 WPA2
[3 worhome -0 WPA2
[4 SK_ WFGIGA1200 - 53 3 WPA/WPA2
[5][Hidden] BSSD - Oa'5d:dd:de 1203 -3 3 WPA2
[6|DIRECT - GWM2020 Seres -5%63 WPA2
[7)AT_303 WBEH2GT_a87 -611 WPA2
[8] dieh_WF_B802 - 67 10 WPA/WPA2
[IKT_GIGA 2G Wave2 04A0 -70 6 WPA/WPA2
[10KT_GGA 2G Wave2 %9EB - 79 6 WPA/WPA2
[11] anyppi -818 WPA2
M Manua Input
[Ente] Rescan
Select SSID ?(1~11ManualQuif) : 1 Enerthe SSDNOfrom thelit.
PSk KEY(ASClIcheradters 8~63 or Hexadeamd charaders 64) ? [Qui
[123456 789[1234567891 234567 89123456 789[12.34567 8% 123456 789[1234]
; hkkiokidek Enterthe passaord for he AP.
Do youwart o set advanced WWiH configuration ?[Na'Yes/Qui] (Defauk No): N
EnerN o skip thisstep.
SSD  :AndrodHatspot0668
AUTH :WPAWAP2
ENCRYPTION: TKIP/AES(CCMP)
PSKKEY :123abcA%6
KEY TYPE :ASClI
Hidden AP :Nat connect
WIFICONFIGURATION CONHARM ?[YesNo/Qui : Y EnterY 1o confirm the coniiguraiion.
IP Connection Type ? [AutomaticlP/Stetic IP/Qu : A EnierA forauiometic DHCPIPaddress.
IPComnedtion Type: AuomaiclP
IP CONAGURATIONCONFIRM ? [YesNaQui]: Y EnerY o confim the coniiguraiion.
SNTPClertenable ? [YesNoQui]: N EnierN o dsable imesync.
Dalog DPM (DynamicPonerManagement) ? [Yes/No/Qui : N EnierN o dsable DPM.
Seesecton  6.4.1 formoreinformatonaboutDPM.

Configuration OK
.dore

The configurationis now complete and stored in NVRAM. The system will reboot automatically and

be connected to the selected network.
Reboct.

Wakeup source is Ox0
[dom_inkt_retmemory] DPM INITCONFIGURATION(2)

DA16200SDK Infamaiion

- CPUType :Cotex

- OSType :FreRTOS1043
- SeidHFash :4MB

- SDKVerson :V3

- FWVerson :FRTOS
- FWBLUId Tme :Apr 132022102002
- Bodtihdex :0

230GEN

ECEEE I I R I

User Manual

- M4 (120vH2)

- GENO101- 6ac84b8af - 003714
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System Moade: Station Orly(0)

>>>DA16x SuppVer2.7 - 2020 07
>>>MAC addess (g20) : d4:3t39:10:a248
>>>ga0inerface add OK

>>>Sat STAmode...

>>> NetworkInerface (Man0): UP

>>> Assodatedwih ae20he 27:70:7d

Caomedion COMPLETE b ae2d1e27:70:7d

~ DHCPCient WLANO SEL()

[DA16200]# - DHCPCientWWLANG REQ(1)
- DHCP ClientWLANG: CHK(©)
- DHCP ClientWLANO: BOUND(10)
Assgredaddr :192.163. 065
netmask :2565.2552550
gaeway :192163. 0.9

DNSaddr:192168. 0.8

DHCP SenerlP :192.168. 098
LesseTime :00h59m50s
Rerewa Time :00h29m59s

4.6.2 Setup for Soft AP Mode

Soft AP mode allows the DA16200 to be provisioned through the Wi-Fi interface using a mobile
application. Setup 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 DA16xxx debug console
and run the setup command at the [DA16xxx] prompt and then answer the questions to complete

the setup as follows:

[DA16200] setp Startthe Easy Setup\Wizard.
Stop dlsevicesfarthe seting
Areyousue ? [YesNQ|: Y EnerY o stopthe umng  Senices.
[DA16200 EASY SETUP]
County Cocke List
AD AE AF Al AL AV 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 Ol CL CN COCRQUCXCYZ

DE DK DM DO DZ EC EE EG ES ET EU A AV FR GA GB GD GE GF GH
GLGPGRGTGUGYHKHNHRHTHUD ELINRISIT M JO

JP KE KHKN KP KR KW KY KZ LB LC U LKLS LT LU LV MAMC 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
SASESGSISKSNSRSVSYTCTD TG THTN TR TT TW TZ UA UG

UK US Uy Uz VAVC VEM W VUWFWS YE YT ZA 2W ALL

COUNTRY CODE ? [Qui] Delauk KR): us Enterthe countrycade.
SYSMODE(WWL_AN MODE) ?
1 Stdiion
2%t - AP
MODE? [12/Qui] (Delauk Staiian) : 2 Enter2 for Station mock.
[ SOFF AP CONFAGURATION]
SSID? Defauk DA16200_10A249): TEST AP Enerthe SSIDname.
CHANNEL ? [1~13, Aubp:0/Quif] (Defaulk Auto) : Entertoselect Autochannel selection.

AUTHENTICATION?
1.0PEN
2.WEP(Unstpported)
3.WPA- PK
4. WPA? - PSK(Recommend)
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5.WPAMPA2- PSK
AUTHENTICATION ?[134/5Qui]: 4 Erter4 o sebctWPA2 - PSKauherticaion

ENCRYPTION ?
1 TKIP (CAUTION: Unsupported 80211N Mode)
2 AES(CCVP)
3 TKIPAES(CCMP)
ENCRYPTION? [L2/3Qui]: 2 Enier2 o selectAES enciyption.

PSk KEY(ASClIcheracters 8~63 or Hexadeamal charaders 64) ? [Qui
[123456 789[123456789(1 23456789 123456 789[12.3456789 123456 789[1234]

Enterthe passiord for he AP.
Do youwart o set advanced VW configuration ? [N Yes/Qui] (Defaut No): N
EnierN o skip thisstep.
SSD :TESTAP
CHANNEL :  AUTO(ACS)
AUTH :WPA2
ENCRYPTION:AES(CCMP)
PSKKEY :123abcA5%6
KEY TYPE :ASClI
WIR MODE :11bigh
WIFICONFIGURATION CONHRM ?[YesNo/Qui] : Y EnerY to conirmthe WH
configuration.
IP ADDRESS? [Quit] (Defait1000.1) : Enertoseled the defaulk IP Address.
SUBNET ? [Qui] Defauk 255256.25.0): Enertoseled the defaulk Subret.
GATEWAY ? [Qui] (Defauit1000.1) : Enertoseled the defaulk Gatenay.
WLANY]
IPADDRESS:1000.1

SUBNET :255.2552550
GATEWAY :1000.1

IP CONFGURATION CONFIRM ? [YesNaQUui: Y EnterY to coniimm the IP coniiguration.
DHCP SERVER CONHGURATION? [Yes/Na/Quiff : Y EnierY to confirm the DHCP Senver
configuration.
DHCPSERVER LEASE IP Counti(MAX 10)? [Quit] (Defauit 10) :
Entertoseled the defaulk Lease Court
DHCPSERVER LEASE TIME[0~86400 SEC) ?[ Quit ] (Defauk 1800):
Entertoseled the defauk Lease Time.
[DHCPSERVER]
StatlP :10002
ENDIP :1000.11
LEASETIME: 1800
DHCPSERVER CONFAGURATIONCONFIRM ?[YesNd' Quit ] Y EnterY o coniirm the coniiguration.
Configuration OK
.dore

Once all settings are made, the configuration is saved, and the system reboots. A message is printed

that Soft AP mode started successfully:
Reboot.-

Wakeup source is Ox0
[dom_ink_retmemory] DPM INITCONFIGURATION(2)

DA16200SDK Infomation

- CPUType :Cotex - M4 (120MH2)
- OSType :FreeRTOS1043

- SeidHash :4MB

- SDKVerson :V3130GEN

L I N
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* - FWVerson :FRTOS - GEN01.01- 15129- 000000
* - FMWBLUd Tme :Aug 26 2021225801

* - Bootihdex :0
*

System Made: Sott -AP@D

>>>DHCP Sever Sared

>>>DAL6x SuppVer2.7 - 2020 07
>>> Add SofAP Inieface (softgpl) ..

>>>MAC address (soflapl) : d4:30:39:10.a249
>>> gftgplinierface add OK

>>> AP Operating Chamet AUTO

>>>Soft - APACS :idealchis 4

>>> NetworkInerface (Mant): UP
BSS Isobte Dsabled

St - APis Ready (043¢3910a249)
[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. See Ref. [8] for details on how to use the mobile application.

4.6.3 Setup for Wi-Fi Provisioning Using Bluetooth®LE

Bluetooth® LE is available on DA16600 only. The DA16600 module can be used in a product such
as "Wi-Fi door-lock" where Wi-Fi is the main connection used during normal operation and
Bluetooth® LE is a support connection used to do the Wi-Fi Provisioning during the product initial
fi Otwot-the-B o xsétup.

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

N ap)  OR

l : :
B o
x .o

AP DA16600

Figure 8: Diagram of Provisioning via Bluetooth® LE

See Ref. [8] for details on how to use the mobile application to provision the Wi-Fi connection on the
DA16600.

4.7 Configuring UART/SPlas AT Command Interface

This section describes how to configure the DA16200 or DA16600 EVB fortesting AT Command.
DA16200 supports AT Command via UART or SPI. For more detailed information for AT Command,
see Ref.[5].

Various prebuilt AT Command firmware images can be downloaded fromthe Renesas EIl ect roni c s o
website. Go to the Renesas website (https://www.renesas.com/us/en/products/wireless-
connectivity/wi-fi/low-power-wi-fland scroll down to the Sof DA620c Downl o
DA16600 FreeRTOS SDKImaged6 or type it in the search box, and th
download. Choose DA16200_IMG_FreeRTOS_ATCMD_QFN or

DA16600_IMG_FreeRTOS_ATCMD_QFN foryourdevice.
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Table 9 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 9: Default GPIO Pin Settings of UART and SPI

Interface DA16200 SDK DA16600 SDK
UART GPIOA4 (UART1_TXD) | GPIOC6 (UART2_TXD)
GPIOA5 (UART1_RXD) | GPIOC7 (UART2_RXD)
SPI GPIOA2 (SPI_CSB)

GPIOA3 (SPI_CLK)
GPIOAS (SPI_MISO)
GPIOA9 (SPI_MOSI)
GPIOCS (INT)

MCU Wake-up on AT-CMD GPIOA11l (MCU Wake-up)

4.7.1 Configuration for Testing AT Command with EVB Only

Both the DA16200 and DA16600 EVBs include an FT2232H which is used to test AT Command over
the UART interface. Figure 9 and Table 10 shows how to configure the DA16200 EVB for AT
Command processing over the UART. This configuration connects UARTL of the DA16200

(GPIOAA4/5) to the FT2232H.

Figure 9: DA16200 EVB Configuration for AT-CMD over UART to FT2232H

Table 10: DA16200 EVB Switch Configuration for AT-CMD over UART of FT2232H

Swi SW2 SW3 Sw4 Sw7 SwW8 SW9 SW10
All OFF All ON All OFF All ON All ON LEFT LEFT All ON

Figure 10 and Table 11 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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0201

o
(]

Figure 10: DA16600 EVB Configuration for AT-CMD over UART to FT2232H

Table 11: DA16600 EVB Switch Configuration for AT-CMD over UART of 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

See Ref. [5] for further steps.

4.7.2 Configuration for Testing AT Command Testing with External MCU

Both the DA16200 and DA16600 EVBs have external pins which allows users to test AT Command
over the UART or SPI interface using an external MCU.

Figure 11, Table 12 and Table 13 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 pin out
connectors.

GPIOC6 (SPI_INT)

RTC_WAKE_UP (remove P6 jumper)

CRGOPN PSP R S o S PR T o i Y e e i J T Vi el I R AR S il S A i i T TR

/£33 DA16200MOD
(."?P .....

GPIOA11 (MCU Wake-up)
GPIOA9 (SPI_MOS!)
GPIOAS (SPI_MISO| e ——
GPIOAS (UART1_RXD) GPIOA2 (SPI_CSB)

GPIOA4 (UART1_TXD) GPIOA3 (SPI_CLK)

Figure 11: DA16200 EVB Configuration for AT-CMD over UART/SPI to External MCU
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Table 12: DA16200 EVB Switch Configuration for AT-CMD over UART/SPI with External MCU

Swi

SW2

SW3

Sw4

Swv

Sw8

SW9

SW10

All OFF

All OFF

All OFF

All ON

All ON

Dondt

Dondt

All OFF

Table 13: DA16200 EVB Connector Configuration for AT-CMD over 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 GPIOAS UART1_RXD
18 | GPIOA1ll MCU Wake-up from DA16200
AT Command over SPI P6 1 RTC_WAKE_UP DA16200 Wake-up from MCU
J2 8 GPIOC6 SPLINT
J5 9 GPIOA2 SPI_CSB
10 | GPIOA3 SPI_CLK
15 | GPIOA8 SPI_MISO
16 | GPIOA9 SPI_MOSI
18 | GPIOAll MCU Wake-up from DA16200

Figure 12, Table 14 and Table 15 show how to configure the DA16600 EVB for AT Command
processing 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 pin out
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 BLE-Wi-Fi COEX. Also, when using an AT Command over SPI, Pin 13 of J3and Pin
14 of J3 should be connected.

R

500MOD EVK v50” T
de. o U0z

RTC_WAKE_UP2
(remove P6 jumper)
GPIOC7 (UART2_RXD)
GPIOC6
- UART2_TXD for UART
- SPI_INT for SPI
GPIOA9 (SPI_MOSI)
GPIOAS (SPI_MISO)

GPIOA11 (MCU Wake-up)
GPIOA3 (SPI_CLK)
GPIOA2 (SPI_CSB)

Figure 12: DA16600 EVB Configuration for AT-CMD over UART/SPI with External MCU

Table 14: DA16600 EVB Switch Configuration for AT-CMD over 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
User Manual Revision 1.8 Aug. 18, 2023

CFR0O012 32 0f106 © 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

Table 15: DA16600 EVB Connector Configuration for AT-CMD over 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 (PO_6) and Pin 12 (GPIOA9) should be connected.

AT Command over SPI P6 1 RTC_WAKE_UP2 DA16200 Wake-up from MCU
J2 5 GPIOA2 SPI_CSB
7 GPIOA3 SPI_CLK
11 | GPIOAll MCU Wake-up from DA16200
14 GPIOC6 SPL_INT
Pin 13 (PO_6) and Pin 14 (GPIOA10) should be connected.
J3 10 | GPIOA8 SPI_MISO
12 GPIOA9 SPI_MOSI
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5 Software Development Kit

5.1 Introduction

The DA16200 is a highly integrated ultra-low power Wi-Fi system on chip (SoC) that allows users to
develop Wi-Fi solutions using a single chip. Wi-Fi applications can be developed forthe DA16200
using the DA16200 FreeRTOS SDK and the Renesas e2studio IDE on either a Windows 10 or Linux
based development system.

To start developing applications for the DA16200, follow the steps below:

0 Install and configure the e2studio IDE

0 Import the DA16200 SDK into the e?studio IDE and build an application
0 Download and test the application

0 Use J-Link debugger to debug the application

The following describes each of these steps.

5.2 System Requirements

OS: Windows 10 64bit or Ubuntu 20.04 LTS
GNU Arm GCC 10.3
Renesas e?studio 2023-07 (23.7.0) or later
J-Link Debug Probe

NOTE

For Linux OS

0 Install mandatory library for executing e2 studio
3 libpython3.10
Open a terminal window and enter the commands below:
T sudo add-apt-repository ppa:deadsnakes/ppa
T sudoapt-get update
T sudo apt-getinstall libpython3.10

O« O¢ O¢ O«

5.3 Installing e?studio IDE

To install the e2studio, download and run the e2studio installer for either Windows or Linux from the
e?studio website: https://www.renesas.com/us/en/software-tool/e-studio

RENESAS

Products Applications Design Resources Sales & Support About

Design Resources Development Tools ez studio

e studio
IDE and Coding Tool

Overview Downloads Documentation Design & Development Explore Support Videos & Training

Additional Details

Figure 13: Download e2studio Installer
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NOTE

Currently only Windows and Linux have been verified to work with the DA16200 and DA16600 SDKs.

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

u]

RENESAS

Renesas e” studio 2023-07 Setup

Renesas e” studio 2023-07 Setup

RENESAS

Install Type

Please select the & studio installation type. Click here for help sel

atype andto see

Select Install Type:

. Lite Install (Recommended)
() Thisinstalls & studio in Lite Mode.
> simplified experience focused on simple code editing & debugging with only important features

iced Mode.
ded debugging functionalty and other advanced features

. Custom Install
(&) Custom installation of &* studio
" This mode is allows you te select which features are installed

@) viteme

Install directory ready -
Install Location: C:\Renesas\e2 studio
(Change..]

° Prerequisite software already installed

Internet connection available

Change Proxy Settings.

Ready to install

Software to install
- Renesas €2 studio v23.7.0.R20230714- 1443
- Java Runtime v17.00
- 1AR Plugin Manager v1.1.0.202007251457
- Renesas 2 studio Comman Companents (Lite) v23.7.0.R20230714-1443
- Renesas <2 studio Commaon Components (Full) v23.7.0.R20230714-1443
- Renesas QF Commaon Components v23.7.0.R20230714-1443
- Git integration for Eclipse v6.5.0.202303070854-r
- TM Terminal v4.60
- Eclipse CDT Linker Seript Editor and DSL v1.0.109.v20230601-1350
- Just] Adoptium OpenJDK Hotspot JRE Complete v17.0.6v20230204-1729
- Renesas Build Support Files v9.2.0.v20230615-0931
- Renesas Commen Project Import/Export v9.2.020230622-0247
- Renesas Debug Views v0.2.0.v20230623-0930
- Renesas Debug Views (Lite) v9.2.0.v20230623-0637
- Renesas QE commaon v2.1.0.v20230607-0157
- Renesas Smart Help v9.2.020230524-0404
- Renesas e2 studio Commen Build v0.2.0.,20230324-0955
- Renesas 2 studio Commen Build for GCC & LLYM Teolchains v

¥202307141552 User: All Users <Back

Install Cancel

¥202307141552

User: All Users <Back Install Cancel

Figure 14: Run e3studio Installer

NOTE

The e?studio Installer will automatically install the required JRE and embedded development
extensionsrequired by the DA16200/DA16600 FreeRTOS SDK.

Renesas e” studio 2023-07 Setup

RENESAS

Select the device families you wish to install suppert for

Renesas e’ studio 2023-07 Setup
Select the additional software you wish to install

RENESAS

Welcome

AW RA Welcome ] Renesas GE
a [] Renesas Al
@ Device Families RA Build, Debug & Code Generation support for Renesas RA devices Device Families [ Renesss Toolchsins && Utities
. Additional v [ GCC Toolchains && Utilties
Additionsl O N Software GNU ARM Embedded 10.3 2021.10 1030202110 10008
= Rz Build, Debug & Code Generation support for Renesas RZ devices [] GNU ARM Embedded 7220174 7.202017q4 10008
[] Renesas Fsp
o @ RL78
RUTE g,iiq, pebug & Code Generation support for Renesss RLTE devices
o W R
RX Build, Debug & Code Generation support for Renesas RX devices
H RH850
RHBS5O g support for Renesas RH8s0 deviees
o R RE
RE Build & Debug support for Renesas RE devices
Synergy
ORENESAS
Build, Debug & Code Generation support for Renssas Synergy devices
R DA
dialog
AfressConpany Build & Debug support for Renesas DA devices
2L 111.2 MB download required
200307141552 User: All Users <Back Install Cancel V202307141552 User All Users

oy e Cone

Figure 15: e?studio Setup

Select the DA family in Device Families. The GCC toolchain is selected by default as GNU ARM

Embed

User M

ded 10.3 2021.10.

anual

Revision 1.8

Aug. 18, 2023

CFR0012

350f106

© 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

& GNU Arm Embedded Toolchain 10.3-2021.10 =

Welcome to the GNU Arm
Embedded Toolchain 10.3-2021.10
Setup Wizard

This wizard will guide you through the installation of GNU Arm
Embedded Toolchain 10.3-2021. 10,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Click Next to continue.

Figure 16: Install GNU Arm Embedded Toolchain

The GNU Arm Embedded Toolchain 10.3 must be installed. The Toolchain installation starts
automatically during the e2studio installation process. After installing the e2studio and the GNU Arm
Embedded Toolchain, run e?studio and open the workspace.

5.4 Importing DA16200 FreeRTOS SDK Project into e2studio

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

tot he Sof tware Do wnl DA46R0 DA1EGA HreeRTOS FOKbdof type it in t
search box, and then select the firmware and download.

Create a workspace directory forthe SDK. For example:
.../projects/ daléxxx_workspace

Extract the SDK zip file into a directory under that workspace directory. For example:
....projects/ daléxxx_woarkspace [/ DA16200 DA16600 SDK V3.2 X. X

This directory is known as the <sdk_root_directory>

Run e?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 filesinto a directory, the <sdk root_directory>fools/uti file permissions must
be changed by running the set linux_perm.sh scriptin the

<sdk _root_directory> /todls  futilf directory:

~$

~$cd  <sk_oat_dreory> /toos it
~$chmod 755 set_inux_permish

~$sh.ket lhux pemsh

~$

Various projects are contained within the SDK directory structure. All of these projects are stored in
the <sdk root_directory>/app s/ directory.

These include the following:

0 Default SDK build forthe DA16200 and DA16600
3 <sok root_directory>fapps/dal6200/get_started/
3 <sdk root_directory>/apps/dal6600iget_started/

User Manual Revision 1.8 Aug. 18, 2023

CFR0O012 36 0of 106 © 2023 Renesas Electronics


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

UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

O«

Various example projects
<sdk_root_directory>/apps/common/examples/Crypto/
<sdk_root_directory>/apps/common/examples/DPMW/
<sdk_root_directory>/apps/common/examplesETC/
<sdk_root_directory>/apps/common/examples/Network/
<sdk_root_directory>/apps/common/examples/Periphial/

MW (W (W W W

The example project directories all have a similar structure, containing a project folder for either the
DA16200 or DA16600:
0 <sdk_root_directory>/apps/common/examples/Crypto/Crypto_AES/projects/dal6200

<sdk_root_directory>fapps/common/examples/Crypto/Crypto_ AES/projects/dal6600

Import the da16200/da16600 project into the e?studio workspace as follows:

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

< E2Studio-workspace - € studio B i

File Edit Source Refactor Mavigate Search Project Renesas Views Run  Window

New Alt+Shift+N > Select \

Open File... | v § = 8 Import Dialog SDK project. E A 5 |
(., Open Projects from File System... |

Recent Files >

Select an import wizard:
Close Editor Ctrl+W isti
ti d "
T | [singcede | type filker text |

Close All Editors Ctrl+Shift+W

S — v = General. . ~

. [ Archive File

aVE AS...

ol . * Dialog 5DK Project

s frlvshift= =% Existing Projects into Workspace

R (=} File System

Move... [T Preferences

Rename... (= (=} Projects from Folder or Archive
&7 Refresh 5 1= Rename & Import Existing C/C++ Project into Workspace

Convert Line Delimiters To 5 Ta# Renesas CS+ Project for CATEKOR/CATEKO

TaF Renesas CS+ Project for CC-RX, CC-RL and CC-RH

D Gl " Sample Projects on Renesas Website
T = C/C++
3 Export... = Git

(= Install

Properties Alt+Enter i v

Switch Workspace >

Restart

Exit

" -
@ < Back Finish Cancel

Figure 17: Import SDK Project to e?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.

User Manual Revision 1.8 Aug. 18, 2023

CFR0O012 37 of 106 © 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

2. In the Import dialog box, 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.

Import Projects
Select directory to search for existing projects

(®) Select SDK root directory: V| IBrowse...l
Projects:
Select All
Deselect All
Refresh
Options

Search for nested projects
[[J Hide projects that already exist in the workspace

@ < Back Next > izt Cancel

e Select Folder

€« v o1 <« dalfxxx_wor., » DA16200_DA16600_SDK_FreeRTOS5 v3.2.8.0 » v | D 2 Search DA16200_DA16600
Organize * New folder = - (7]
v dalfxxx_workspace ol Mame Date modified Type
“ I DA16200_DA16600_SDK_FreeRTOS v3.2.8.0 I apps File folder
’ apps core File folder
> core docs File folder
3 docs library File folder
library tools File folder
N tools utility File folder
> utility v £ >
Folder: | DA16200_DA16600_SDE_FreeRTOS v3.2.8.0
Select Folder Cancel

Figure 18: Select Folder to Import SDK Project into e?studio IDE
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3. Various projects will appear in the Projects list. Select the dal6200 or dal6600 project. The
second project to select is the SDKJFlash project which provides an absolute path for certain
scripts to use and click Next.

Import Projects
Select directory to search for existing projects

(®) Select SDK root a1yl c ' DA T6200_DAT660L

Browse...

Projects:

|da1 6200 (C:\dal6xxx_workspace\DA16200_DA1 EBOO_SDK_FreeR'FOfi' ~
[] da16600_ueboot (C:\dal6xxx_workspace\DA16200_DA16600_SDK_F
[[] da16600 (C:\dal6uxx_workspace\DA16200_DA16600_SDK_FreeRTOS, Deselect All
[ dns_query_sample (C:\da16xxx_workspace\DA16200_DA16600_SDK,
[ dns_query_sample (C:\da16xxx_workspace\DA16200_DA16600_SDK
[ dtls_client_dpm_sample (C:\dal6xxx_workspace\DA16200_DA16E0C
[ dtls_client_dpm_sample (C:\da16xxx_workspace\DAT6200_DA1660C
[7] dtls_client_sample (C\dal6xxx_workspace\DA16200_DA16600_SDK v
>

Select All

Refresh

<

Options
Search for nested projects
[JHide projects that already exist in the workspace

® < Back Finish Cancel

Figure 19: Import DA16200/DA16600 Project to e2studio IDE

Import Projects

Select directory to search for existing projects

(®) Select SDK root directery: | C:\dal6xxx_workspace\DA16200_DA16600_5D - | | Browse...

Projects:

[ rte_timer_dpm_sample (C:\dal16ex_workspace\DAT6200_DAT6600_ A | | Select All
[ rtc_timer_dpm_sample (C:\da16xo_workspace\ DA16200_DA16600_
[Z1|SDKJFlash (C:\da16xxx_workspace\DA16200_DA16600_SDK_FreeRTE | | Deselect All
[] SFLASH_API_sample (C:\da16xxx_workspace\DA16200_DA16600_SC
[] SFLASH_API_sample (C:\da16xxx_workspace\DA16200_DA16600_SC
[ tep_client_dpm_sample (C:\da16xxo_workspace\DA16200_DAT6600
[ tep_client_dpm_sample (C:\da16xxx_workspace\DA16200_DAT6600
[ tep_client_ka_dpm_sample (C:hdal6xxx_workspace\DA16200_DA16 ¥
>

Refresh

<

Options
Search for nested projects
[] Hide projects that alreadly exist in the workspace

® < Back Finish Cancel

Figure 20: Import SDKJFlash Project to e2studio IDE

4. Dialog SDK Project window will appear as shown below. Select Target device DA16200 or

DA16600 by selecting the “~ button and then click Finish.
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Dialog SDK Project Device Selection
€3 Some Application projects have no target device specified. You can filter devices by regular expression
e Search Device
Toolchain Settings Device
Toolchain: GNU ARM Embedded w ~ Dialog
Dialog/DA143%x
Toolchsin version: | 10.3.1.20210824 5 Dilog/DATA8%:

Dialog/DA1470x
~ Dialog/DA16200

Target device: DA16200
w Dialog/DA16600

DA16600

Device Settings

Manage Toolchains...
Individual projects settings...

Next> Finish Cancel @ Cancel

Figure 21: Dialog SDK Project
The basic setup forimporting the SDK project is now complete. The next step is to build that project.

5.5 Build Project

1. Once the target projects are imported, it appears in the e?studio Project Explorer. Build the
DA16200/DA16600 project by right-clicking on the imported project and select Build Project.

e DA16200_DA16600_S 8.0 - & studio
File Edit Source Refactor Mavigate Search Project
| B-R -y Bields G-

5 Project Explorer |

v 15 da16200 [Debug-da16200-mod-AAC]
q-_';b Binaries

) Includes

[cx pp_common
(2% config

(o core
[cfy customer_app

== Debug-dal6200-mod-AAC

(= img

[*f include

[y library

(o ST

(7 version

da16200 Debug-dal6200-fcC5P_LP.launch
da16200 Debug-dal6200-fcCSP_NP.Jaunch
da16200 Debug-dal6200-mod_AAElaunch
da16200 Debug-dal16200-mod-AAC.launch
dal16200 Debug-dal16200-OFM.launch
makefile.targets

DKJFlash (in project]

e [ [32) [ [ [

%)

=

Figure 22: e?studio Project Explorer
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[ da16200 Debug-da16200-GFN.launc =
|=| makefiletargets

1= SDKJFlash (in project)

)0_DAT16600_SDK_FreeRTO 0- & studio
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
| B/~ BDieits~q -~

I Project Explorer X| BEE® Y § =08 H

~ I5 da16200 [Debug-da16200-mod-AAC 1
4 Binaries New ?
it Includes Go Into

a common
g (::;Ig Open in New Window
(27 core Show In Alt+Shift+W »
(e custemer_app Show in Local Terminal >
(= Debug-dal6200-mod-AAC
= img = Copy Ctrl+C
iy include Paste Ctrl+V
(7 library ¥ Delete Delete
(e st Source ]
(7 version M
[¥) da16200 Debug-da16200-fcCSP_LP.| viaE.
[ da16200 Debug-dal6200-fcCSP_NP, Rename... F2
|%] da16200 Debug-da16200-mod_AAE. fery [ETe
|X] da16200 Debug-dal6200-mod-AAC
<y Export...

I Build Project I

| Incremental Build of Selected

Projects

Clean Project
Refresh
Close Project

F3

Figure 23: Build Project

NOTE

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

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

# Generate Config

Please select a flash memory type

W25032IW ~

Please select the size of the flash memory

[ame

~]

Please select the partition size to be used

[ame

> |

Generate

Figure 24: Generate Configuration

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

will be displayed.

£ Generate Config

Please generate a configuration file. The configuration file is
required to build a binary image.

Figure 25: Generate Configuration Warning Pop-Up

This step cannot be skipped due to a flash configuration file is required to build the firmware. When
the build is complete, the following output is displayed in the e2studio console window.
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*
*Image Generate succes 5
*

[OM3secubootbal] END
[ \ui \mk shoot imagela END

*.

*Post - BuidCleanStrtfor Windows

Startmk _shoot imege cleanbat

*Post - BuidEnd for Windows

am- none-eadd -sze - fomatherkeley'dal6200.6f
text daia bss Oec hex fierame
1145404 1024 141152 1296780 139%Bc  dal62006f

155621 BuldFinished Oenors, 0 warnngs. (took4n:10s. 749ms)

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_FBOOF GENOZ1 01- c7f4c6ecec22_W25Q32IW .img
DA16200_FRTOS GENOZ1 01- 07b24d20f4 - 006526 .img

The images can be found in the directory showin Figure 26.

e dalfooe_workspace - e? studio

File Edit Source Refactor Navigate Search Project Renesas Views
®-RiB i Q-
55 Project Explorer B <':'> T 8
v J=5 da16200 [Debug-da16200-mod-AAC]
#5 Binaries
[ Includes
(*% app_common
(& config
(& core
(& customer_app
(= Debug-dal16200-mod-AAC
v (= img
|©] DA16200_FBOOT-GENO1-01-cTfAcbec22 W250320W.img
|©] DA16200_FRTOS-GENO1-01-07b24d20f4-006526.img
|=| Download_W25Q32JW_FreeRTOS.H
|=| mrom_otp_leck_check.ttl
(g include
(g library
g sre

(g version
|¥] dal6200 Debug-dal6200-fcCSP_LP.launch

|%] da16200 Debug-dal6200-fcCSP_NP.launch
|¥] da16200 Debug-dal6200-mod_AAE.launch
|¥] dal16200 Debug-dal6200-mod-AAC launch
|¥] dal6200 Debug-da16200-QFN.launch

|=) makefiletargets

Figure 26: Location of Firmware Image Files

FBOOT is the bootloaderimage which is used to initialize the DA16200 and launch the main
firmware.

(@]

The bootloaderimage should be loaded first into the flash of a new device

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

0 When updating the SDK, always load the bootloaderimage first

O«

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

55.1 Build Configurations

There are several types of build configuration for DA16200/ DA16600 SDK project. Release and
Debug configurations are almost the same except that the Release build configurations disable the
console (UARTO) input and output.
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~

O DA16200 Build Configurations
2 Debug
1T Debug-dal6200-mod-AAC : DA16200 AAC module type (default)
T Debug-dal6200-mod-AAE : DA16200 AAE module type Debug Build
T Debug-dal6200-QFN : DA16200 QFN chipset type Debug Build
T Debug-dal6200-fcCSP_LP : DA16200 fcCSP Low Power chipset type Debug Build
T Debug-dal6200-fcCSP_NP : DA16200 fcCSP Normal Power chipset Type Debug Build
2 Release
T Release-dal6200-mod-AAC : DA16200 AAC module type Release Build
1T Release -da16200-mod-AAE : DA16200 AAE module type Release Build
T Release -dal6200-QFN : DA16200 QFN chipset type Release Build
T Release -dal6200-fcCSP_LP : DA16200 fcCSP Low Power chipset type Release Build

T Release -dal6200-fcCSP_NP : DA16200 fcCSP Normal Power chipset Type Release
Build

e dal6ooc_workspace - € studio

File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help

|®-&§- 0 w - Q-

B Project Explorer X E%Y 3§ °6

v 1% da16200 [Debug-da16200-mod-AAC]
&l Includes New >
(% 2pp_common Go Into
(@ config
o core Open in New Window
(G customer_spp Show In Alt+Shift=W >
& img Show in Local Terminal >
(@ include
(g library B Copy Curl+C
(g src Paste Ctrl+V
[z version 9 Delete Delete

] dal6200 Debug-dal6200
] dal6200 Debug-dal6200
% dal6200 Debug-dal6200 Move...

%] da16200 Debug-dal6200 Rename... F2
|X] da16200 Debug-da16200
2 makefiletargets

Source >

i Import..
Export...

L E

Build Project
Clean Project

| Refresh Fs
Close Project

Close Unrelated Project

Build Targets »

Indlex >

Build Configurations » Set Active > 1 Debug-da16200-GFN (Debug Build)

— N Manage... 2 Debug-da16200-fcCSP_LP (Debug Build)

e 3 Debug-da16200-fcCSP_NP (Debug Build)
O Runas D Clean Al | 4 Debug-da16200-mod-AAC (Debug Build)
1 E:i:f:;;m N ’ Bl Selected.. 5 Debug-da16200-mod_AAE (Debug Build)
6 Release-da16200-OFN (Release Build)

LR ? 7 Release-da16200-fcCSP_LP (Release Build)
D Eees MEAiaing ChESiey 2 Release-da16200-fcCSP_NP (Release Build)

Renesas C/Cor+ Project Seftings ’ 9 Release-da16200-mod-AAC (Release Build)
% Run C/Ce+ Code Analysis 10 Release-da16200-mod-AAE (Release Build)

ze:rl:parewmh Z roblems | & Console X | [ Properties| @ Smart Browser | L} Smart Manual

o e I [y e

Figure 27: DA16200 Build Configurations

0 DA16600 Build Configurations

3 Debug
T Debug-dal6600-mod : DA16600 module type Debug Build (default)
3 Release

T Release-da16600-mod : DA16600 module type Release Build
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e d
File Edit Sourc

pace - &” studio
e Refactor Mavigate Search Project RenesasViews Run Window Help

5.5.2

[ B~/ - Biaid- Q-
&) Project Explorer 3¢ | BESY § =B ”
125 da16600 [Debug-da16600-mod] Il
) Includes New >
(% app_common Golnto
(% config
oy core Open in New Window
i customer_app Show In Al Shift+ W >
(& img Show in Local Terminal >
& include
(g library & Copy Ctrl+C
ey sre Paste Ctrl+V
gy version % Delete Delete
[¥) da16600 Debug-dal6600-mod
) makefile.targets S ’
Move...
Rename... 2
L Import..
i Export..
Build Project
Clean Project
) Refresh Fs
Close Project
Close Unrelated Project
Build Targets »
Index >
Build Configurations B Set Active > 'V 1Debug-da16600-mod (Debug Build)
Source N Manage... 2 Release-dz16600-mod (Release Build)
&) s N Build Al
% DebugAs N Clean All
Restore from Local History... ST
MISRA-C >
8B C/Ce+ Project Settings Ctrl+ Alt-P
Renesas C/C-++ Project Settings »
39 Run C/C++ Code Analysis
feam > s B console x | Properties| @ Smart Browser| (53 Smart Manual
Compare With >

< tn rlicnlaw at thic Hime

Figure 28: DA16600 Build Configurations

Changing Flash Configuration

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

To use the Generate Configurationtool, import Launch Configurations:

0 File>Import>Run/Debug/Launch Configurations

e 00_DA166C

File Edit Source Refactor Mavigste Search Project RenesasViews

New
Open File...
QOpen Projects

Recent Files

Close Editor

Close All Editors

Save
Save As...
Save All
Revert
Move...
Rename...
Refresh

Ak

Convert Line Delimiters To >

Print...

Export...

CE

Properties

Switch Workspace >

Restart
Exit

SDK_FreeRTO!

* studio

Alt+Shift+N >

=]
from File System...

>

Chrl+W
Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

Ctrl+P

Alt+Enter

S

7 8

e |mport

Select

2 Impeort launch configurations from the local file system.

Select an import wizard:

| type filter text

Ta Renesas CS+ Project for CATBKOR/CATEKD
e Renesas C5+ Project for CC-RX, CC-RL and CC-RH
") Sample Projects on Renesas Website
= CfC++
(= Git
(= Install
(= Oemph
~ [= Run/Debug
@ pre i

(= Team
(= TextMate
= Tracing
(= XML

@

< Back

Finich

Cancel

Figure 29: Import Launch Configuration

0 Select <sdk_root_directory>/utility/cfg_generator directory using Browse button
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0 Select Generate Configuration launch file and then, click Finish

e |mport Launch Configurations

Import Launch Configurations A
Import launch configurations from the local file system %
|

(AN L b rkspace/DA16200_DAT6600_SDK_FreeRTOS_v3.2.8.0/utility/cfg_generaton

= cfg_generator

Generate Configuration For Linux.launch

K&

1]
|X| Generate Configuration For Windows.launch

[] Qverwrite existing launch configurations without warning.

® < Back Mext = Cancel

Figure 30: Import Generate Configuration

Generate Configuration can be run by going to the Run > External Tools menu and selecting
either Generate Configuration For Windows or Generate Configuration For Linux

e DA16200_DA16600_SDK_FreeRTO studio
File Edit Source Refsctor Navigate Search Project RenesssViews Run Window Help

| B~ Qi g Biwidr Q- Q. Run Ctrl+F11

&5 Project Explorer X | =% 7 § 16 Debu Fi1
v 125 da16200 [Debug-da16200-mod-AAC] Run History >

# Binaries O Runhs N

il Includes Run Configurations...

(& @pp_common

(G config Debug Histery >

g core 45 Debug As >

(&) customer_app

5 Debug-da16200-mad-AAC Debug Configurations...

(= img Breakpoint Types >
(g include

& library Toggle Breakpoint Ctrl+ Shift+B
[y sre Toggle Line Breakpoint

(g version Toggle Watchpoint

|X] da16200 Debug-dal16200-fcCSP_LP.launch
|X] da16200 Debug-da16200-fcCSP_NP.launch
|¥] da16200 Debug-dal16200-mod_AAE.launch ®
[X] da16200 Debug-da16200-mod-AAC.launch Remove All Ereakpoints

X| da16200 Debug-da16200-QFN.Jaunch
B r:akef,\et:,gif; 6200 ORloune @ Extemal Tools » Q. 1 Generste Configuration For Linux
e |

T SDKJFlash (in project) |/ 2 Generate Configuration For Windows

Toggle Method Breakpoint
Skip All Breakpoints

Run As >
External Tools Configurations...

Organize Favorites...

Figure 31: Run Generate Configuration

The Generate Configuration pop-up window is displayed as shown Figure 24. Select the flash type,
then click on generate to create the appropriate flash configuration file required to build the firmware.

User Manual Revision 1.8 Aug. 18, 2023

CFR0O012 45 of 106 © 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

5.5.3 How to Move Project Location

Project location can be moved to another folder. In order to so do, SDKROOT and SDKRootDir
variables in the e2studio must be changed.

SDKROOT/SDKRootDir paths are the SDK Root path from the project location.(SDKROOT and
SDKRootDir must be same path.)

e?studio A Project A Properties A Resource A Linked Resources A SDKROOT
e?studio A Project A Properties A C/C++ Build A Build Variable A SDKRootDir

e Properties for da16200

PR Gy

~ Resource —
Path Variables | Linked Resources
Linked Resources
Resource Filters Path variables specify locations in the file system, including other path variables with the syntax "S{VAR]".
Builders The locations of linked resources may be specified relative to these path variables.
w C/C++ Build Defined path variables for resource 'da16200'

Build Variables

Name Value New...
Environment - .
Logging (= ECLIPSE_HOME C\Renesashe2_studio\eclipsel Edit.
Settings (= PARENT_LOC Cihdalfxxx_workspace\DA16200_DA16600_SDK_FreeRTOS... =
Tool Chain Editor (= PROJECT_LOC Cihdalfxxx_workspace\DA16200_DA16600_SDK_FreeRTOS... Remove
C/Ce General = 3DKROQT S{PROJECT LOCH. LA
Project Matures (== WORKSPACE_LOC Cihdalxxx_workspace\DA16200_DA16600_SDK_FreeRTOS...
Project References

e Properties for da16200

Build Variables Gov v 8

~ Resource

Linked Resources -
Resource Filters Configuration: |:Debug-dal6200-mod-AAC [ Active | ~ | Manage Configurations...

Builders
~w C/C++ Build
Build Variables

Environment Name Type Value Add..
Logging SDKRootDir String S{ProjDirPath}./ ./ uf ol Edit..
Settings

Tool Chain Editor Delete

C/C++ General

Figure 32: SDK Root Path Variables
5.6 Debugging with J-Link Debug Probe

5.6.1 Installing J-Link

To debug the DA16200/DA16600, a J-Link debug probe and the J-Link software is 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 version for your specific OS.

[ J-Link Software and Documentation Pack =

J-Link Software and Documentation pack V7.88d v Windows

. 64-bi & 32.bi
u Allin-one debugging solution [2023-05-24] & 64-bit Installer & 32-bit Installer
® Can be downloaded and used free of charge by any owner of a SEGGER J-Link, J-Trace or

Blasher model Windows ARM

Not all features of it may be available on all J-Link / J-Trace / Flasher models.
® Updated frequently
® Release Notes
= More information Uiz
& 64-bit DEB Installer & 32-bit DEB Installer
& 64-bit RPM Installer & 32-bit RPM Installer
& 64-bit TGZ Archive & 32-bit TGZ Archive

. 64-bit Installer

Linux ARM
& 64-bit DEB Installer & 32-bit DEB Installer
& 64-bit TGZ Archive & 32-bit TGZ Archive

macOS
& 64-bit Installer & 64-bit Apple Silicon Installer
& Universal Installer

Figure 33: Download J-Link Software
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The Windows version can be installed by running the downloaded installer. The Linux version can be
installed using the following command:

$
$sudodkg - iJlnk Linux V7 88d x8_64.0eb
$

5.6.2 Connect J-Link

The following section describes how to connect the J-Link debug probe to the DA16200. Connect the
20-pin connector of the fi <Link 9-pin Cortex-M A d a p tthe d-bink detoug probe and connect the 9-
pin connectorto the i J T Ad@hnectoroonthe DA16200/DA16600 EVB board.

J-Link 9-pin Cortex-M Adapter

The J-Link 9-pin Cortex-M Adapter allows JTAG, SWD and SWO connections between J-Link and Cortex-M based target hardware systems. It
adapts from the 20-pin 0.1" JTAG connector to a 9-pin 0.05" Samtec FTSH connector as defined by ARM.

The J-Link 9-pin Cortex-M Adapter may also be used to connect J-Link to a non Cortex-M target as far as the target connector uses the same
pinout as shown below.

By default, TRST is not connected, but the Cortex-M Adapter comes with a solder bridge (NR1) which allows TRST to be connected to pin 9
of the Cortex-M adapter.

VTref | 1 e @2 [ SWDIO/TMS
GND | 3 ee 4 | SWCLK/TCK
GND [ 5 ee6 [SWO/TDO
--- 7 eg8|TDI
I NC 9 e e 10| NRESET

Figure 34: J-Link 9-pin Cortex-M Adapter
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5.6.3 Run Debug Mode

To start debugging an application, right-click on the project in the project explorer and select Debug

As > Debug Configurations.

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help

[ B~ R - Diwitsr Q-

[ Project Explorer 3 | BS7 &= o
v 1% d216200 [Debug-da16200-mod-AACT il
+ Binaries New >
[l Includes Golnto
(& 2pp_commen
5 config Open in New Window
Gy core Show In Alt+Shift-W >
(g customer_app Show in Local Terminal >
(2= Debug-dal6200-mod-AAC
(= img E Copy Ctrl+C
(G include Paste Ctrl+V
(e library % Delete Delete
sre
[¥] da16200 Debug-da16200-FcCSP_LP. Move...
%] da16200 Debug-dal6200-fcCSP_NP Rename... F2
) da16200 Debug-ds16200-mod ARE —
[¥] da16200 Debug-dal6200-mod-AAC =7
%] da16200 Debug-da16200-QF N.Jaun: i1 Bxport...
5] LinkLogleg Build Project
= makefile.targets
5 SDKIFlash (in project) GleaglBorecl
2 Refresh F5
Close Project
Close Unrelated Project
Build Targets >
Index >
Build Configurations >
Source >
@ RunAs >
%3 Debug As > [ 1GDE OpenOCD Hardware Debugging (DSF)
Restore from Local History. [ 2 GDE Simulator Debugging (RHES0)
MISRA-C > [E] 3Llocal C/C++ Application
9P C/Ce+ Project Settings Ctl+AltsP [ 4 Renesas GDB Hardware Debugging
Renesas C/C++ Project Settings > [ 5Renesas Simulator Debugging (R¥, RL7E)
% Run C/C++ Code Analysis R G o
Team >
Compare With >
- -

Figure 35: Run Debug Mode

Open the Renesas GDB Hardware Debugging entry in the list and select one of debugging

configurations and then click Debug.

[C] C/C++ Application

€/Ce+ Remote Application

EASE Script

DB Hardware Debugging

DB Simulator Debugging (RH350)

=3 v

v & Renesas GDB Hardware Debugging
[£7] da16200 Debug-dal6200-fcCSP_LP
[£7] da16200 Debug-da16200-FcCSP_NP
[£7] da16200 Debug-dal6200-mod_AAE
[£°] da16200 Debug-da16200-mod-AAC
[c7] da16200 Debug-da16200-QFN

[£] Renesas Simulator Debugging (RX, RL78)

Filter matched 13 of 15 items

Name: | da16200 Debug-da16200-mod-AAC |
[I5 Main] 3 Debugger| i Startup| 5] Commen| 1/ Source|
Project:
[ dat6200 || Browse..
C/C-+ Application
| Debug-da16200-mod-AAC/da16200.elf
Variables... | | SearchProject.. | Browse..
O Enable auto build (@ Disable auto build
O Use workspace settings Configure Workspace Settings.
Revert Apply

@

Figure 36: Select Debug Configuration

User Manual

Revision 1.8

CFR0012

48 0f 106

Aug. 18, 2023

© 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

NOTE

The current FreeRTOS SDK does not supportautomatic downloading of the firmware image into flash

through the e?studio debug interface therefore the firmware mustbe loaded into SFLASH before starting to
debug the application.

5.7 Programming Firmware Images in e2studio

57.1 Import Launches for Programming Firmware Images

Firmware images can be programmed using launches in e2studio. The launches can be imported as
follows.

1. Click File> Import and Select Run/Debug > Launch Configurations as follows.
& Import

Select

] s

Import launch configurations fram the local file system. E\“ E I

Select an import wizard:

| type filter text

() Projects from Folder or Archive
= Rename & Import Existing C/C++ Project into Workspace
", Sample Projects on Renesas Website
= C/CH+
= Git
= Install
= Oomph
+ (= Run/Debug
o Breakpoints
i3 Launch Configurations
(= Team
= TextMate
(= Tracing
(= XML

@ < Back Finish Cancel

Figure 37: Import Launches

2. Click Next, browse <sdk root_directory> \utiity  \j-link \scripts \qgspi and select
folder win, linux, or python in <sdk_root_directory> \ ulitil \j-link \scripts \qspi
according to environment.

8 import Launch Configurations
[ < utility > jlink > seripts > gspi v o £ search gspi
Organize v Newfolder

ssh A Name Type Siz|
2023 File folder
Linux File folder

File folder

MultiDownLoad wi

@ OneDrive - Dialog
3 ThisPC
1 30 Objects

7
-3

M o> 4=

res
8 videos
1 0SDisk (C:)
= pama ()

= DialogDFs (\\dia
wfs

Folder: | win

Select Folder Cancel

Figure 38: Browse Folder

3. Click Select Folder and Select launch configurations.
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&) Import Launch Configurations

Import Launch Configurations

Import launch configurations from the local fle system

[m] X

2,

From Directory: | Di/Project/WIFI/sdk/FreeRTOS/test/DA16200_DA16600_SDK_3_2_8_0_RC_7/utility/j-link/scripts/qspis|  Browse..

&I win

[¥] jlink_erase_all_win.launch

[%] jlink_program_all_cental_win.launch
%] jlink_program_all_win.launch

[X] jlink_program_ble_cent_win.launch
[¥] jlink_program_ble_peri_winlaunch
jlink_program_beot_win.launch
jlink_program_rtos_win.Jaunch
jlink_reset_win.launch
uart_console_win.launch

uart_program_ble_win.launch
uart_program_beot_rtos_ble_win.launch
uart_program_boot_ftos_win.launch
uart_program_boot_win launch

HRERRRRERERR
= =) =) = ) =) (= [ =

uart_program_rtos_win.launch

[ Overwrite existing launch configurations without warning.

@

< Back Next »

Cancel

Figure 39: Select Launch Configurations

4. Click Finish and Confirm launch configurations in Run > External Tools menu.

Project RenesasViews Run | Window Help

o
i

Renesas Debug Tools

Run Ctrl+F11
Debug F11

Run History

O RunAs

Run Configurations...

Debug History

45 DebugAs
Debug Configurations...

Breakpaint Types

Toggle Breakpoint

Ctrl+Shift+B

Toggle Line Breakpoint

Toggle Watchpoint

Toggle Method Breakpoint
‘®. Skip All Breakpoints

Remove All Breakpoints

@, Extemnal Tools

oblems| & Console X | (] Properties| @ Smart Browser| 1 Smart Manu

nsoles to display at this time.

Q g |[E

FEFPPPEFFEPEPP PP

9= Outline 3

There s no active editort|
provides an outline.

1 jlink_erase_all_win

2 jlink_program_all_cental_win
3 jlink_program_all_win
4jlink_program_ble_cent_win
5 jlink_program_ble_peri_win

6 jlink_program_boot_win
7jlink_program_rtos_win

8 jlink_reset_win

9 uart_console_win
uart_program_ble_win
uart_program_boot_rtos_ble win
uart_program_boot_rtos_ win
uart_program_boot_win
uart_program_rtos wi

Run As

Extemal Tools Configurations...

Organize Favorites...

Figure 40: Launch Configurations for Programming Firmware Images

NOTE

0 Python 3.8 mustbe installed to use jlink_xxx_py scripts.
0 For Linux OS
3 Checkpython version in the terminal using the command as below.
T python--version

3 IlfyougetaCommand
symboliclink for python command.

SDKJFlash projectmustbe imported before programming. (See Section 5.4 and Figure 20)

6 py t h o redoras shownbelowyau needto make a
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NOTE

:~$ python --version

Command 'python' not found, did you mean:

command 'python3' from deb python3

command 'python' from deb python-is-python3

3 You can make a symboliclink for python command as follows.
T sudoln -s /usr/bin/python3 /usr/bin/python

3 If access to serial interface is denied, permission should be changed as follows.
T sudousermod -a-G dialout<username>

57.2 Programming Firmware Images over Serial Interface

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

1. e2studio 2023-07 (23.7.0) or later.
2. Python 3.8 and pyserial package (optional)

The following launches are included in the SDK.

0 uart_program_boot_win(linux/py) : Program FBOOT image

0 uart_program_rtos_win(linux/py) : Program FRTOS image

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

O uart_program_ble_win(linux/py) : Program BLE firmware image (only DA16600)

0 uart_program_boot_rtos_ble_win(linux/py) : Program FBOOT, FRTOS and DA14531 firmware

image (only DA16600)

The programming can be done as follows.

1. Select the Project and select proper Launch in Run > External Tools menu, then the

image programming is invoked.

2. Select proper number in the list of serial interfaces at console terminal.

15 Project Explorer X =8
2% 7 8
v [ da16600 [Debug-da16600-mod]
%, Binaries
& Includes
(% app_comman
(g config
(G core
(py customer_app
(= Debug-da16600-mod
(= img
(@ include
(g library
(g sTe
[ version
| dal6600 Debug-dal6600-mod.launc
= makefiletargets
15 dal6600_ueboot (in ueboot
13 SDKJFlash (in project

[£! Problems &) Console X | [ Properties| @ Smart Browser | L5} Smart Manual

uart_program dal628@ Version 1.8.4

8. COM7S - USB Serial Port (COM7S)

1. COM76 - USB Serial Port (COM76)

Please enter number in the list of your COM port and press enter.
--> 8

< >

Figure 41: Select Number from Serial Interface List

3. The programming is done automatically and confirm it is done successfully.

User Manual Revision 1.8

Aug. 18, 2023

CFR0012 51 0f106

© 2023 Renesas Electronics



UM-WI-056

LENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

+F Binaries

il Includes

(&g app_common

(& config

(G core

(G customer_app

(= Debug-da16600-mod

(= img

(g include

g library

(s

(G version

[x] da76600 Debug-dal6600-mod.launc

2] mekefile.targets
15 da16500_ueboot (in ucboot
3 SDKJFlash (in project

[ Problems | B Console X | [T Properties | @ Smart Browser | 1 Smart Manual

Download file 1: DA1666@_FBOOT-GEN@1-81-c7f4c6cc22 AT2550321.img : 87.80% : 6.83s
Download file 1: DA1666@_FBOOT-GEN@1-81-c7f4c6cc22 AT255L321.img : 99.88% : 7.00s
Download file 1: DA166@@_FBOOT-GEN@1-@1-c7f4c6cc22 AT255L321.img : 93.80% : 7.16s
Download file 1: DA1666@_FBOOT-GEN@1-81-c7f4c6cc22 AT255L321.img : 96.88% : 7.33s
Download file 1: DA1666@_FBOOT-GEN@1-@1-c7f4c6cc22 AT255L321.img : 99.@0% : 7.58s
Download file 1: DA1666@_FBOOT-GEN@1-@1-c7f4cécc22 AT255L321.img : 102.90% : 7.56s
2023-87-28 15:33:48.249 Done successfully.

< <

Figure 42: Programming Firmware Image over Serial Interface

[ Project Explorer X =8 = B |5 Outh

EHY & Thereis
~ 15 dal6600 provides

X %| e RE
<terminated> uart_program_boot_win [Pregram] D:\ProjectyWIF\sdk\ FreeRTOS\test\ DA16200_DA16600_SDK_3_2_8_(

The console interface is disabled at the firmware image built in release build configuration orat DPM
low power mode. In these cases, further programming the firmware image can be done as follows.

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

2. Programing firmware image over serial interface as shown in Figure 43.

a.

® o o T

—h

Turn off device

Select port number and enter emode for running emergency mode

Run uart_program_xxx launch for programming firmware image

[0 Problems | B Cansole 3 | [ Properties| @ Smart Browser | Smart Manual = 8

X% EplREE 0
<terminated> uart_console_win [Program] D:\Project\WIFIsclk\ FreeRTOS\ Release\ DA16200_DA16600_SDK_FreeRTOS_v3.2.8.0utility\j-link\scrif
uart_program_dal528@ Version 1.8.6
@. COM3 - USB Serial Port (COM3)

1. COM4 - USE Serial Port (COM4)

Please enter number in the list of your COM port and press enter.
--r e

Selected COM port = COM3 - USB Serial Port (COM3)

Entering console mode. ..

Ready for censole mode. Input anything.

emode

Entering emergency mode...

Confirm turn off device. Then enter Y and press Enter.

Turn on device within 5 sec.
Entering console mode. ..
Ready for console mode. Input anything.

2823-88-17 89:48:88.425:

2023-08-17 @9:48:08.425:No such command - type help
2023-08-17 ©9:48:88.935: [MROM] exit

frerminated conscle mode.

Figure 43: Emergency Mode for Programming Firmware Image

Run uart_console_win(linux, py) launch in Run > External Tools menu

Follow the instructions in the Console and confirm the device enter MROM state

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

NOTE

If uart_program_xxx runs withoutexitof uart_console_win(linux, py), the open of serial interface would be
failed. In this case, the uart_console_win(linux, py) should be terminated by clicking Remove all
Terminated Launches and Terminate iconin Console terminal.

* See Appendix D.1.2.
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5.7.3 Programming Firmware Images Using SEGGER J-Link
The firmware image can be programmed using Segger J-Link also. The requirements are below.
1. J-Link Lite or higher.
See: https://www.segger.com/products/debug-probes/j-link/models/model-overview/
2. e?studio 2023-07 (23.7.0) or later.
3. Python 3.8 (optional).

The J-Link setup procedure required to work with J-Flash is described in chapter 2 of the J-Link / J-
Trace User Guide (UM08001).The following scripts are included in the SDK:

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

0 jlink_program_all_win(linux/py): Program all images

0 jlink_program_boot_win(linux/py): Program FBOOT image

0 jlink_program_rtos_win( (linux/py): Program FRTOS image

0 jlink_program_all_central_win(linux/py): Program all images for BLE central role.(For DA16600)
0 jlink_program_ble_peri_win(linux/py): Program BLE image for a peripheral.(For DA16600)

jlink_program_ble_cent_win(linux/py): Program BLE image for a central role.(For DA16600)

The programming can be done by selecting the project and properlaunch in Run > External Tools
menu as shown in Figure 44, then the programming is invoked automatically.

Source Refactor Mavigate Search Project RenesasViews Run Window Help

| B~ R~ D g Q- Q. Run Ctri+F11

TS Project Explorer X B% 7 § % Debu A
I 4216200 [Debug-da16200-mod-AAC] Run History »

¥ Binaries O Runs 3

(il Includes Run Configurations..

(& app_common

(g config Debug History >

@ core 45 Debug As >

(G customer_app
(2 Debug-dal6200-mod-AAC
(= img Breakpoint Types. >
(i include

G library Toggle Bre,
[y 5r¢ Toggle
gy version

X] da16200 Debug-da16200-FeCSP_LP.launch
[X] da16200 Debug-da16200-feCSP_NP launch
X] dal6200 Debug-da16200-mod_AAElaunch

Debug Configurations...

Ctrl+Shift+B

Toggle Watchpoint
Toggle Method Breakpoint
‘@ Skip All Brezkpoints

[¥] dal6200 Debug-dal16200-mod-AAC.launch Remove All Breakpoints 1 jlink_erase_all_py
da16200 Debug-da16200-QFN.Jaunch N
"'J Jjnmg;g“g +16200-QFNLsunc] @ Extemal Tools > 2jlink_program_all_cental_py
5] makefiletargets 3 jlink_program_all_py
15 SDKJFlash (in project) 4jlink_program_ble_cent_py

5 jlink_program_ble_peri_py
6 jlink_program_boaot_py

7 jlink_program_rtos_py

8 jlink_reset_py

9 uart_console_py
uart_pragram_ble_py
uart_program_boat_py
uart_pragram_boat_rtos_ble_py
uart_pregram_boot _rtos_py
uart_program_rtos_py
Jlink_erase_all_win
Jlink_program_all_cental_win
Jlink_program_all_win

jlink_program_ble_cent_win

PPEEFPPPPPPPPELPPPIPPP

jlink_program_ble_peri_win

Figure 44: Run J-Link Launch

NOTE

0 For Linux OS

3 If you getthe following error when running jlink_xxx_py, you need to install the tkinter module
for python

[#) Problems | & console x | [T Properties @ Smart Browser | Smart Manual

<terminated= jlink_erase_all_py [Program] fusr/bin/python [pid: 11447] (Jul 27, 2023, 3:35:51 PM - 3:35:51 PM) [pid: 11447]
Traceback (most recent call last):
File "python/jlinkflash.py", line 1@, in <module>
import tkinter
ModuleNotFoundError: No medule named 'tkinter®

3 You caninstall tkinter module using command in terminal as below.
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NOTE

sudo apt-get install python3-tk

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

5.8 How to Migrate IDE from Eclipse to e?studio for Old SDK

The old SDK (before SDK 3.2.8) can be used in the e?studio also. The migration can be done as
follows.
1. Remove .project inroot folder of the old SDK.
2. Remove all folders and files in <sdk_root_directory> \utiity  \j-link \scripts \qspi \.
3. Copy all folders and files in <sdk_root_directory> \utiity  \j-link \scripts \qspi \ of SDK
3.2.8 (or later) to <sdk_root_directory> \utiity  \j-link \scripts \qspi \ ofold SDK.
4. Followinstalling e2studio/creating workspace/import projects/import launches as described in
previous sections.
User Manual Revision 1.8 Aug. 18, 2023

CFR0012

54 of 106 © 2023 Renesas Electronics



UM-WI-056 RENESAS

DA16200 DA16600 FreeRTOS Getting Started Guide

6 TestProcedures

6.1 Introduction

The following sections describe several tests that will verify the proper operation of the
DA16200/DA16600 and demonstrates its various features.

The tests include:

0 Ping Test i Verifies the connection between the DA16200/DA16600 and another device
connected to the same AP

0 Throughput Test i Demonstrates the Wi-Fi performance of the DA16200/DA16600

O DPM Test i Demonstrates the various power modes of the DA16200/ DA16600

0 Current Test i Demonstrates the amount of power used when the DA16200/DA16600 is in

various sleep modes

6.2 Ping Test

Ping is a standard application that is used to verify if devices exist on a network. This test procedure
will demonstrate that the DA16200/DA16600 will respond to ping commands while in DPM 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 sub-
network AP as shown in Figure 45. The DA16200 must be connected to the AP via Wi-Fi, and the
laptop must be connected to the AP with an Ethernet cable.

After the DA16200/DA16600 is configured, it will go into DPM low power mode and will only wake 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 a DA16200/DA16600 is in DPM low power
mode, it can successfully wake up and receive the unicast packets in real-time.

AV e

Ethernet

STATION #1 DA16200 EVK AP STATION #2 Laptop
IP: 192.168.0.66 IP: 192.168.0.1 IP: 192.168.0.65

Figure 45: Ping Test Environment

1. On the laptop, open a Command Prompt as administrator.
2. Run theipconfig command to list the IP address of the network adaptor:
C:\user \esuser>  ponfg

Windows IP Coniiguration
Ethemetadapter Ethernet 4:
Comedion - spedific DNSSuffix

Lik -local IPv6 Address. ... :feB0:Ac8 36274241 9619620
IPAAIdESS............ 192168065
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SubnetMesk......... ....:1255.2962550
Defauk Gateway ... ... ... :192.168. 01

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.

Configure the DA16200/DA16600 to operate in Station Mode as described in Section 4.6.1. Once
the DA16200/DA16600 is configured, reboot and check the output to get the assigned IP
address:

Camnedion COMPLETE b 80:ca4b:30020a

- DHCP ClientWLANG: SEL(6)

- DHCP ClientWLANG: REQ(1)

- DHCP ClientWLANG: CHK®)

- DHCP ClientWLANG: BOUND(10)

Assgnedaddr :192.168. 0. 66

neimask :255.25952550
gateway :192.168. 01
DNS addr :61411532

DHCP SenerlP :192.168. 01
LesseTime :06h00OMQ0s
Rerewd Time :03h00m0s

In this case, the assigned IP forthe DA16200/DA16600 is 192.168.0.66
4. Verify the setup.
Using the IP address of the DA16200/DA16600 run a ping command on the laptop as follows:

C:\user \tesuser>  ping 192.1680.66

Piging192168.  0.66 wih R byesdidatx

Repyflom192168 0. 66: bytes=32 ime=8Ims TTL=255
Repyfom 192168, 0. 66: bytes=2 ime=14ms TTL=25
Repyflom192168 0. 66: bytes=2 ime=18ms TTL=25
Replyflom192168 0. 66: bytes=2 ime=25ms TTL=255

Ping statisics for 192168, 0. 66:
Packets: Sent=4, Received =4, Lost=0 (0%loss),
Approdmateroundt fpimesinmil - seonds:

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

6.2.2 Perform Ping Test with DPM Enabled

Once the environment is setup and simple ping is working, perform the ping test with DPM enabled
as follows:
1. Enable DPM as described in Section 6.4.2.
After DPM is enabled, the DA16200/DA16600 will go into DPM low power mode.
2. Run the ping command on the laptop.

Using the IP address of the DA16200/DA16600 run a ping command on the laptop as follows:
C:\user \esuser> ping 192168066

Piging192168  0.66 wih R byesdfdaa

Replyflom192168 0. 66: bytes=2 ime=81ns TTL=255
Repyfom192168 0. 66: hytes=R ime=14ms TTL=255
Repyflom192168 0. 66: hytes=R ime=18s TTL=255
Repyflom192168 0. 66: hytes=R ime=25ms TTL=255

Ping Statistics for 192168, 0. 66:
Packets: Sent=4, Received =4, Lost=0 (0%lcss),
Appradm  ateroundtip imes nmil -seands:

Mnimum=14ms, Maximum =81ms, Average = 3Ams
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For each ping packet sent, the DA16200/DA16600 will wake up and print a message on the serial

terminal and then return to the low power mode:

Wakeuwp source s x82

>>>TIM STATUS: 000000001
>>>TM:UC

>>>SatDPMPower  -Down!t
nx_send set ps_mode PS TME (us) 139361

Waleup source s 0x&

>>>TIM STATUS: 000000001

>>>TM:UC

>>>SatDPMPower - Down!!

nx_send set ps_mode PS TIME (s) 179263
Wakeup source s Ox&

>>>TIM STATUS: 000000001

>>>TM:UC

>>>SatDPMPower - Down!t
nx_send set ps_mode PS TIME (us) 129354

To disable or change the DPM settings, see Section 6.4.3.

6.2.3 How to 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 isin DPM low power mode and there are multiple network interfaces
enabled on the laptop, 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 hig her 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. Usethe arp -s command to manually add an ARP record to the ARP cache and then use the

ap -acommand to view the ARP table for the network interface.

C\user \esuser> ap -s1921680664 - - - 10-a2-48
C\use \esuser> ap -a

Inerface; 192163 0106 — 12
niernetAddess  PhysicalAddress  Type
192168 01 80- ca-4b-30-02-09 dyramic
1921680. 66 d4-3d-39-10-a2-48 dynamic
192168 025 ff -ff -ff -ff -ff -ff gtalic
24002 01 -00-5e-00-00-02 gaic
24002 01 -00-5e-00-00- 16 gtaic
2400251 01- 00- 5e-00- 00-fb  stalic
23925625250 01 -00-5e-7f -ff -fa daic
2552562552%  f -f -f -fF -f -f daiic

The DA 1 6 2 QFR0adldress 192.168.0.66 is now added to the ARP table as a dynamic type.

NOTE

error like Faied toadd ARP entry, Access is denied
using command netsh to change the network settings.

When setting up the ARP cache to static with the command ap -s on higher versions of Windows, an
. will be occurred. Renesas recommends
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2. Use the command netsh interfa ce show interface to find the interface name.
C:\user \tesuser  >netsh nterfaceshow interface

AdmnS@te Sete  Type Inierace Name

Erebed Comeded Dedcated Ethemet
Ensbled  Discomected Dedicated WiFi

3. Use the interface name found for DA16200 to set the ARP cache to static with the netsh
command and then use arp -ato verify that it is now a static ARP entry.

C:\user \esuser  >netshinterfaceipadd neighbors"Bhemet'"192.1630.66"'d4 -3d-39-10-a2-48'
C:\WINDOWSysem32> arp -a

Inerface; 192163 0106 — 12
neretAddess  PhysicalAddress  Type
192168 01 80- ca-4b-30-02-09 dyramic
1921680. 66 d4-3d-39-10-a2-48 daic
192168 025 ff -ff -ff -ff -ff -ff Stalic
24002 01 -00-5e-00-00-02 gaic
24002 01 -00-5e-00-00- 16 gtaic
2400251 01 -00-5e-00-00-fb dtaic
23925625250 01 -00-5e-7f-ff -fa daic
25%52526552%  f -f -f -F -F -F static

The DA 1 6 2 QR0afldress 192.168.0.66 is now added to ARP table as a static type.

4, Use the command arp - d or netshinterface ip delete arpcache to initialize the ARP cache.

6.3 Throughput Test
This section describes how to perform the throughput test using the TCP client/server protocol.

DA16200 has a command iperf for measuring throughput performance. To do the throughput test,
prepare the DA16200 to operate in Station Mode as described in Section 4.6.1 and disable DPM as
described in Section 6.4.3.

6.3.1 Test Setup

€ ! Y == e
ANV LR ( o e ZLL — |
| N erne
! Z = !

STATION #1 DA16200 EVK AP STATION #2 Laptop
IP: 192.168.123.6 IP: 192.168.123.254 IP: 192.168.123.5

Figure 46: Throughput Test Environment

The Iperf tool should be installed onyour laptop. Iperf Version 2.0.9 is recommended.

NOTE

Iperf 3.x is not supported.

To setup Iperf tool, follow the steps below:

1. Download Iperf from https://iperf fr/iperf-download.php.
2. Create afoldercalled Iperf in path C:\.
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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 command iperf or iperf
Example:
[DAIG200# et
CommendlLit s changed, "NET"
[DAIS20ONET]#  pef
Usagec'pef -IWLANOWLAND[ -S| -¢ hodfjoptions]
pef[  -H[ -V]
Clent/Sener:
-1 Interface WLANOWLANA]

-i secondsbetween periodc bandwidth reparts

-u  use UDPrahertanTCP

-p,# senverporto ksten onfoonned o

-f ,[kmKM] fomat o repatt: Kbts, Mbis, KBytes, MByies
-d fnshsenice

) perf -d -c -u:udpdret
pef -d -c :pdret
pef -d -u :udpsener
per f -d :tpsener

Seaver edic

-S muninsenermode
-T# RxTmeOuMn:l sec.'F Forever

Clent spedic:

-¢ <hos> nindientmode, connecingto<host>
-t# tmeinseconds o transmit for (defaul 10 secs)
-x # tp APImode defaukbesic (AP 1:Atap 2Socket
-y # Transmidelay, idk 1~ 100
-l # PacketSzeopion (UDPdefauk 1470,1Pv6 1448 TCP 1000)
-n# UDP Tx padetnumber
-P# Pairlndex(01,2)
(defauk Max, Step 1~100 Mops)
-O  useMan PacketPod

Miscelaneous:
-h  pint thismessage
-V pirtverson
6.3.2

- h to see the available options in Iperf

Switch o networkcommand mode.

Run perf command.

Throughput Test with DA16200/DA 16600 as Client

To set-up the throughput test with the DA16200/DA16600 operating as a client and the laptop
operating as a server, follow the steps below:

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

2. In the CMD window, use the command ipconfig  /all  to find the IP address:
C:\user \tesuser>  paonfg/al
Ethemetadspter Etherret
Comedion - spediic DNSSuffix .:Davoink
Decrppton... ... Realiek USB GbE Famiy Controller #3
PhysicalAddress.... ... ...:50 -EO-85- D7 1E- 4B
DHCPEndded.............:Yes
AupoonfguatonEnabled . . ...Yes
Lk -loca IPv6 Address. . .. . :feB0:h1e7:a692:a700; 748a%61 3Prefered)
IP4AddeSS... ... ... 192168010  3(Prefered)
SubnetMesk...........:256.255.255.0
LeaseObarred .........:Moday, S eptember 27, 2021 42316 PM
LeaseExXgies.. .. ... .. :Tuesday, Sepember 28,2021 4:24:33 PM
Defauk Gaeway ... ... ...:192.168. 01
DHCP Sener.............:1192168. 01
DHCPWIAD.............: 17307251 7
DHCP6 Ciert DUD... .. .....:00 -01-00- 01- 28- 2& 4 CA 98- E/- 43- AD /D 81
DNSSeners............:11214682
61411532
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NeBIOS over Tpp. ... . ... :Enabled

NOTE
The IP addressis differentdepending on the AP settings.

3. To ensure stable Iperf testing, run the Windows Security APP and turn off the network firewall.

3 ltisrecommended to disable the laptop from all network firewalls before attempting a test as
Figure 47.

) Firewall & network protection

Who and what can access your networks.

Windows Defender Firewallis using settings that may make your
device unsafe.

@ Windows Defender Firewall has blocked some features of this
app

Restore settings
Windows Defender Firewall has blocked some features of iperf.exe on all public, private and
domain networks,
i T Mame: iperf.exe
Publisher: Unknown

Path: C:Wiperfiffiperf.exe

ff.
Tumn on

Allow iperf.exe to communicate on these networks:
[[]Domain netwarks, such as a workplace network

[ Private networks, such as my home or work network ff.

Tumn on
Public networks, such as those in airports and coffee shops (not recommended
because these networks often have litle or no security)

What are the risks of allowing an app through a firewall? (active)

ff.

Allow access Cancel Turn on

Figure 47: Disable Firewall for Iperf Test

4. In the CMD window, go to the directory where Iperf is installed, and type iperf  -s to configure
the TCP server:
c:\tods \ipaf >Sipaf -s

Sewver stening on TCPpat 5001
TCPwindowsize: 208 KByte (defeu)

Iperf is now running as a server onthe laptop and waiting for the DA16200/DA16600 to start the
client test app.
5. In the DA16200/DA16600 consolewindows wi t ch t o ANETO cromipegdndl mode and

wlan0 -¢192168. 0.103 -t5 -i  1torun the Iperf client test on the DA16200/DA16600:
[DAIR0O# et Switch o networkcommand mode.
CommeanelLitis changed, 'NET"

[DAIR0ONET]#  pef -lwla0  -c192168219103 -t5 -il Run the Iperfdienttest
[DA1G200NET]#

[TCP] TxTest (Cler) => 192.1682191085001

TCP_TX[No] [ntend] [Transer]  [Bandwidh] [DstiPPat]

TCP_TX[00]] 000 - 100 2070MBytes 17368 Mhitg'sec 192168, 01085001
TCP_TX[000Z 100 - 200 2156MBytes 18092 Mbi 5/5ec 192168, 01035001
TCP_TX[003 200 - 300 2142MBytes 17975 Mhitg'sec 192168, 01035001
TCP_TX[0004 300 - 400 2192MBytes 1839 Mbits'sec 192168, 01035001
TCP_TX[To] 000 - 500 10801MBytes 18122M hit/sec 192163.01085001
[DAI6200NET#

Where the format of the iperf command typeis:
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iprf - I[NTERFACE]] -9 -dDESTNATONIP|(  -u) -i[NTERVALTIME]  -t[TESTTIVE]

6.3.3 Throughput Test with DA16200/DA 16600 as Server

To set-up the throughput test with the DA16200/DA16600 operating as a server and the laptop
operating as a client, follow the steps below:

1. Power onthe DA16200/DA16600 and check the assigned IP address in the DA16200/DA16600
console window:
Comedtion COMPLETE 0 801ca: 4b30M00a

DHCP ClientWLANG: SEL(©)

DHCP QlientWLANO: REQ()

DHCP ClientWLANG: CHK (@)

DHCP ClientWLANO: BOUND(10)

Assignedadd : 192.1680.66

neimask :256.2562550
gaeway :192.168. 0.4
DNSaddr :61411532

DHCP SenerlP :192.168. 0. 244
LeaseTime :06h00mQ0s
Renewd Time :03h00m 0s

[DA16200] #

2. In the DA16200/DA16600 consolewi ndow switch to ANETO imb mihand mode
wlan0 -soto run the Iperf server:

[DA120)#  ret Switch o networkcommand mode.
CommeanelLitis changed, 'NET"
[/DA1620O/NETJ# pef -lwla0 -s Run Iperfin senver mode

iPerfSaver( TCP). Ready
[[DA16200/NET#

The DA16200/DA16600 is now running in iperf server mode.

3. In the CMD window, r u iperfi -Iwlan0 -¢192168. 0.103 -t5 -i  1tdrun the Iperf client
test on the laptop:
C:\tods \ipert> ipafexe -c 192168 0.66 -t5 -il Run the Iperf dienttest

Cient connectingto192.168. 0. 66, TCPpat5001
TCPwindow size: 208 KByte (defaul)

[ 3]local192.168219105 port53916 comneded with 192.168. 0.66 port5001
[Dlinenval  Transer Bandwidh

[3]00 - 10sec 262 MByies 20Mbissec

[3]10 - 20sec 250 VByes 2L0Mhissec

[3]20 - 30sec 238MByes 199Mbissec

[3]30 - 40sec 238 VByEes 199Mhissec

[3]40 - 50sec 238 MByes 19.9Mbissec

[3] 00 - 50sec 122 VByes 205Mhissec

C:\tods \ipat

The following results will appear in the DA16200/DA16600 command window:

[TCP]Receie Test (Sener)
TCP_RX[No] [niend] [Transer]  [Bandwicth]
TCP_RX{[To] 000 - 513 12250MBytes 20031 Mhits/sec 192168.010353916
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6.4 DPM Setup

6.4.1 What is DPM

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 chip when notin 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 ultra-low power transmit/receive modes when
the SoC needs to be awake to exchange information with other devices. Advanced algorithms enable

to stay asleep until the exact required moment to wake up to transmit or receive.

6.4.2 Enable DPM Mode
This section describes how to enable DPM mode.
1. Followthe steps in Section 4.6 to setup the DA16200/DA16600 in station mode.
a. During the setup, enable DPM as follows:
Didlog DPM (Dynamic Power Managemen) ? [YesNo/Quif : y Enter fiyo to enable DPM.
DPM facors : Defauks ? [Y esNo/Quif : y Enter i podeptdeuls

DPMMODE :Ereble
Dynamic PeriodSet : Dsable
Keep Ave Time  :30000ms
UserWakeupTime :0sec.

TIM Wakeup Court :10dtim

DPM CONHGURATION CONHRM? [Yes/No/QuIf] : y Ent er i yoafrmthecniguaton

Configuiration OK
.dore

NOTE

The default TIM wakeup countis 10 dtim:
10 dtim*102.4=1,024ms=1sec @ DTIM =1
(Assumedthat AP DTIM =3, 10 dtim is 921.6 ms)

Wakeup from sleep state takes place every second to check if a packet has beenreceived.

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

DialogDPM(DynamicPowerManagemert)?[Ye sNoQui: y Enter Aydo to enable DPM.
DPM fadors : Defauts ? [Y es/No/Quif : n Ent emd ft movdecustomDPMfacors
DDPSEnebke ?[Na/Yes/Quij(Defauk No): Ener toacept te defaukof DDPSdisabled

DPM Keep Aive Tme(0~600000ms) ?[Quiff Defauk 30000 ms):
Cust om val ue or fdentero for

DPM User Wakep Time(0~86400Sec.) ? [Quif] (Defauit 0Sec,):
Custom value or fAentero for

DPM TIMWakeup Count(1~65535dim)? [Qui](Defaut 10): Cust om val ue or fAentero for

DPMMODE  :Erebe

Dynamic PeriodSet : Dsable
Keep Ave Time  :30000ms
UserWakeupTime :0sec.
TIMWekeup Court. :10dim

DPM CONFIGURATION CONFRM? [Y esNo/Quif : y Enter A yofmDeMicors
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Configuration OK
.dore

2. Afterreboot, the DA16200/DA16600 will enter DPM low power mode. The following message is

displayed:

Comnedion COMPLETE o 80:ca:4b:30:02.0a

DHCP ClientWLANG: SEL©)

DHCP ClientWLANG: REQ(@)

DHCP ClientWLANG: CHK®)

DHCP ClientWLANG: BOUND(10)

Assignedaddr :192168219106

nemask :256.25562550
gaeway 11921682191
DNS addr :61411532

DHCP SenerlP :192.1682191
LeaseTme :06h00MQ0s
Reewd Time :05h00mQ0s

NOTE

terminal. To reenable userinput, see Section 6.4.3.

When the DA16200/DA16600 isin DPM low power mode, userinputis not accepted by the debug

6.4.3 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 , follow the steps below:

1. Copy the string domhold to the clipboard.

a. For example: open Notepad, type dpmhold , and then copy (Ctrl + C) the command string.

2. Use RTC_PWR_KEY to power off (move to OFF position).
3. Use RTC_PWR_KEY to power on (moveto ON position).

4. Before the message >>>Start DPM Power - Down!l! 0 is printed onthe console, quickly follow

the steps below:

a. Paste the dpmhold string in the terminal window and immediately click the ENTER key.

i. ForWindows tera term, use ALT-R orright click the window to paste the string.
ii. For Linux minicom, use CTRL-V or right click the window to paste the string.

b. Once this procedure is done quickly and successfully, the message

it DPMSleep Manager HOL mfdisplayed.
c. If DPM low power mode does not stop successfully, then try again.

DA16200SDK Infarmaiion

CPUType :Cotex - M4 (120MH2)

OSType :FreeRTOS1043

SeidFash :4MB

SDK Verson :V3130GEN

FMW\Verson :FRTOS - GEN01.01- 15129- 000000
FMW Build Time :Aug 26 221225801

Boatindex :0

ECEE R S I

System Made: Station Orly(0)

>>>DA16K SuppVer27 - 2020 07
>>>W - Fmode: bigh ->h/g(for DPM)
>>>MAC addess (s20) : 4:3439.10:a248
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>>> sa0inerace add OK
>>>Sat STAmode..
dpmhad

- DPMSkepManager HOLD ..
>>>NetworkInierface (Man0): UP
>>> Assodaedwih 80:cadb:30020a

Comection COMPLETE o 80:ca4b:30020a

- DHCP QientWLANG: SEL(6)

- DHCP QlientWLANG: REQ(D)

- DHCP QientWLANG: CHK(8)

- DHCP QlientWLANG: BOUND(10)

Assgnedaddr :192168219106

nemask :255.2552550
gaeway :1921682191
DNS addr :61411532

DHCP SenerlP 11921682191
LesseTime :06h00mQ0s
Renewa Time :05h00mQ0s

[DA16200}#

5. Once the DPM Hold command is successfully applied, debug commands such as setup is

available again.

6. DPM mode can be disabled by running the dpmoff command at the command prompt.

The DA16200/DA16600 will reboot and the command prompt is available again.

[DAIR00#  domoff

Wakeup source is 0x1

[dom_int_retmemay]DPM INITCONFIGURATION (1)

- SDKVerson :V3130GEN
- FWVeson :FRTOS

- Bodtihdex :0

L I I SR R I

System Mode: Station Only(0)

>>>DA16x SuppVer.7 - 2020 07
>>>MAC addess (gta0) : d4:3dt39:10.a2:48
>>>ga0inerface add OK

>>> Sart STAmodke...

>>> NetworkIneriace (Man0): UP
>>> Assodaedwih 80:cadb:30:02:0a

Caomection COMPLETE 10 80:ca4b:3002:0a

- DHCP ClientWLANO: SEL(6)

- DHCP ClientWLANO: REQ(D)

- DHCP ClientWLANO: CHK@®)

- DHCP ClientWLANO: BOUND(10)

Assgredaddr :192168219106

netmask :256.25562550
gateway :1921682191
DNS addr :61411532

DHCP SenerlP :192.1682191

LeaseTime :06h00mQ0s

Renewd Time :03h00m0s
[DA1E200 #

User Manual
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NOTE

The dpm hold command should be used to checkthe status of DPM operation on the console. After
entering dpm hold state of the DA16200, performing normal operations other than for debugging
purposesis not permitted.

6.5 Current Measurement

To measure the current waveform, connect the EVB's current measurement point (P2) with the
measurement instrument. For more detailed information on the Sleep modes, see the Low Power
Operation Mode section in the DA16200 Datasheet Ref. [1].

6.5.1 Test Setup - KEYSIGHT 14585A

Figure 48 shows a typical test setup environment.

Laptop Connection with DC power analyzer

Figure 48: Current Test Environment with 14585A

6.5.2 Test Setup with EVK PRO Board

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

Laptop Connection with DAT6600 £\

Figure 49: 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. Open the two jumpers (P2) of the power line onthe DA16200 EVB as shown in Figure 50.

3. Power is supplied from the EVK PRO board, and current consumption of DA16200 can be
measured.
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Figure 50: Setup DA16200 EVB Jumper

Figure 51 shows a typical test setup environment with DA16600 EVK PRO board and Wi-Fi loT
Power Profiler Tool.

Laptop Connection with DATG600 EY

Laptop Connection with PRO-SB EVK

©000:9660006000)

Figure 51: Current Test Environment with EVK PRO for DA16600

1. To measure current with DA16600 EVK PRO board, 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 two jumper caps as shown in Figure 52.

There is a selectable DIP Switch (SW5):

3 If SW (1) moves to switch on, measure the current of Wi-Fi chipset
3 If SW (2) moves to switch on, measure the current of the Bluetooth® LE chipset

By switching on both, users can measure all current consumed by Bluetooth® LE and Wi-Fi.

Figure 52: Setup DA16600 EVB Jumper

6.5.2.1 DA16200/DA16600 EVK PRO Board (504-02-A)
The actual component locations of the DA16200/DA16600 EVK PRO Board are shown in Figure 53.
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O
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J16

Figure 53: DA16200/DA16600 EVK PRO Board (504-02-A)

O PCI Connector: a connector on which to install the DA16200/DA16600 EVB board

0 UART MCU: provides communication between DA16200/DA16600 EVK PRO board and PC.
Also transfers the current measurement samples to the PC

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

USB Hub: USB interfaces to the PC

6.5.2.2 Wi-Fi IoT Power Profiler

Wi-Fi lIoT Power Profiler uses the SPI port of adevice connected via USB for communication. The
user needs to select the SPI port to connect before using the Power Profiler tool.

To select the SPI port, simply click the checkbox next to the SPI port. The port might 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 via USB. If the deviceis
connected but not listed, it is better to use a different USB port, wait for afew seconds and then click
the Refresh button again. Problems in identifying the FTDI device may indicate an invalid installation
of the FTDI drivers.

Thegbuttoncanbeusedtoaccesstheappl icationds user guide, release no
info. When the user clicks the OK button to launch the main application window as Figure 54, the

SmartSnippets Wi-Fi loT 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). Go to the

website and scroll down to Software Downloads section to download it.
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Flease select your device:

) coms?

| Refresh | Cannotsee myboard? | OK | e

Figure 54: Select Virtual COM Port

6.5.2.3 Wi-Fi loT Power Profiler Setup

When the proper COM port is selected as Figure 54, click the OK button. Then, the main window of
the Power Profiler application in SmartSnippets Wi-Fi loT Power Profiler Toolbox will pop up as
shown in Figure 55. Click the Config button at the bottom right and check that the configuration is

correct as shown in Figure 56.

) W1 IoT Power Profler v1 0.2 3048 @ COME [Diies: DAL4S31T]

@ cHe)

<
E;
=
8 o
H
5]

Charge (uC) 1

o
Figure 55: Power Profiler of SmartSnippets Toolbox
HMW Settings | Chart Settings
Voltage (1.1V-3.3V) 3.30 Pre trigger sampling time (ms) 0.0100
! Calibration Offset (mA) 0 Max Allowed Sampling Time (ms) | 60000 v
Multiplication Factor Sample Rate | 105 kSamples v
reVD, revE motherboards: 100 =
revC motherboards: 50 Sleep Mode | Deep v
Samples for SW Cursor |5 Sleep Mode Threshold (uA) 50.00
SW Cursor Tolerance (uA) 0.0000 Sleep Mode Extended (uA) 1.20
SW Cursors to Stop 0 Sleep Mode Deep (uA) 0.55
Time offset of SW Cursor (ms) 0.3600 CSV File Path :
Auto Trigger Threshold (mA) 0.00 \julee\Wi-Fi_loT_Power_Profiler\Projects\Power_Profiler
Auto Stop Sampling Time (ms) 1500
| Apply |
Figure 56: Power Profiler Configuration
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In the H/W Settings tab of the new profile, the Voltage (1.1 V - 3.3V) field is typically empty and the
Calibration Offset (mA) field is zero. Apply the correct voltage as configured in the Power Meter
LDO (typically, itis 3.3 V). The Calibration offset (mA) will be filled automatically with a calculated
value. This value is good enough to measure with 2% accuracy, so in most cases we can leave it
as is. Check the multiplication factor. For DA16200/DA16600, it should be 155.

The user can set a maximum scale for the waveform window optionally, since there are large peaks
on wakeup from sleep (charging capacitors) generally. Thus, the useful part of the signal is
compressed to avery small area. To set a maximum scale for the waveform window, open the Chart
Settings tab as shown in Figure 57 and for Plot Currentl, 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.

[ HW Settings | Chart Settings

Basic Axis
(V] Show Currentvalue when mouse on graph Plot | Current e

Create Event Markers on max sample values
/ . (®) Fit Current Axis To Maximum Value

(] Enable Level Of Detail process (LOD) ) )
() Fit Current Axis To Range Values

Max Number of Samples To Draw | 5000 v

Snapshot File Path | .

2e\Wi-Fi_loT_Power_Profiler\Projects\Power_Profiler

Apply |

Figure 57: Power Profiler Chart Settings

6.5.2.4 Measurements

In the measurement window as shown in Figure 58, click Initialize at the bottom left (this step is only
needed at the first communication with the A/D converter). Click Start.
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Figure 58: Free Running Capture

Select the Power Profiler > Measure menu on the window, users can measure the current
consumptioninthe desired section as peak and average by using a mouse.
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Figure 59: Consumption Measurement by Using Chart Controls

6.5.2.5 Manual Calibration
For the most accurate measurement, follow the manual calibration steps below:

1. Remove the daughterboard, i.e., 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 60.

j H/W Settings 1 Chart Settings ] ‘

Voltage (1.1V-33V) 330 Pre trigger sampling time (ms) |0.0100
| Calibration Offset(mA) 0 Max Allowed Sampling Time (ms) | 60000 v
Multiplication Factor Sample Rate [ 105 kSamples |

revD, revE motherboards: 100

revC motherboards: 50 153:.0000

Sleep Mode | Deep

L

Samples for SW Cursor 5 Sleep Mode Threshold (uA) 50.00

SW Cursor Tolerance (uA) 0.0000 Sleep Mode Extended (uA) 1.20

SW Cursors to Stop 0 Sleep Mode Deep (uA) 0.55

Time offset of SW Cursor (ms) 0.3600 CSV File Path

Auto Trigger Threshold (mA) 0.00

\julee\Wi-Fi_loT_Power_Profiler\iProjects\Power_Profiler

Auto Stop Sampling Time (ms) 1500

Apply
Figure 60: Setting Offset to Zero

3. Run a free running capture fora few seconds and note down the number in the Avg Current
(mA) field as Figure 61. Note, the last digits of the number keep changing slowly due to
temperature drift. It is important to do the calibration steps periodically.

4. Finally, put this average value with a negative signin the Calibration Offset (mA) field. CTRL-C
and CTRL-V are also workable as Figure 61.
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Charge (uC)

Figure 61: Setting Calibration Offset

The user manual can be found inthe local folder where the DA16200 DA16600 Evaluation Kit Pro
Power Profiler.is downloaded.

6.5.3 Current Measurement at Sleep Mode 1

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

6.5.4 Current Measurement at Sleep Mode 2

To measure current in Sleep 2, use the CLI commands as follows.

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

2. Type the factory command to setthe DA16200/DA16600 to its default settings.
Afterthe EVB reboots, runthe syshal commandt o ent er O6hal 6 mode.
3 [/DA16200]#s ys.hal

4. Run the sleep2 <time (sec) > command to enter sleep 2 mode for the specified time in
seconds.

3 [/DA16200/SYS.HALJ# sleep2  <time (sec) >
For instance, [[DA16200/SYS.HAL]# sleep2 10
It will make DA16200 stay at sleep 2 foraset amount of time (10 seconds) and wake up.

6.5.5 Current Measurement at Sleep Mode 3

To measure current in Sleep 3, use the CLI commands as follows.

5. Power onthe EVK by setting RTC_PWR_KEY to the ON position (SW6 onthe DA16200 EVB or
SW2 onthe DA16600 EVB).

Type the factory command to set the DA16200/DA16600 to its default settings.
After the EVK reboots, runthe syshal commandt o ent er O6hal 6 mode.
3 [/DA16200]#s ys.hal

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

3 [/DA16200/SYS.HALJ# sleep 3 <time (sec) >
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For instance, [/[DA16200/SYS.HAL]# sleep 310
It will make DA16200 stay at sleep 3 foraset amount of time (10 seconds) and wake up.

6.5.6 Current Measurement at DPM Low Power Mode

0 Enable DPM mode as described in Section 6.4.2
3 When running the DA16200 with DPM settings, DA16200 will run sleep 3 state and wake
up for Beacon check and Keep Alive  according to the configured DTIM

For example: Figure 62 shows the current waveform with settings DTIM 10 (about 1sec @ AP
DTIM=1) and Keep Alive 30s. Sleep 3 means sleep state in the interval between RXs or between RX

and TX.

Be Edt Toos Dutnlogoer fe @ O Seown I oo Logosr ceoF

30 Seconds TX Keep Alive

Figure 62: Current Measurement at DPM Low Power Mode
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Appendix A Old Versions of EVB

A.1 DA16200 EVB Ver 10.0
Figure 63 shows the hardware configuration of the DA16200 EVB.
8. SW5— RTC_WAKE_UP switch

9. SW6 - RTC_PWR_KEY switch
5. J7 — JTAG connector

16. SW7 — UARTO selective switch
4. CN6 — USB port
2. Board information

["'-"Jf," NS S sE s A e s % o) £ - ‘)/ 19. J2 - External pin-out

G0

. 10. P6 & P8 — Jumpers for
RTC_PWR_KEY and
RTC_WAKE_UP1

1. DA16200MOD-AACWA32
— Dialog Wi-Fi Module

18. SW10 — GPIO selective switch
14. SW3 - GPIO selective switch
13. SW2 - GPIO selective switch
12. SW1 - GPIO selective switch
15. SW4 - GPIO selective switch
11. P1, P2 — Jumpers to measure the current consumption

R 7 - v

6. S2 — Factory reset button

3. FT2232H block
19. J5 — External pin-out
17. SW8, SW9 —~ UART 1/2 selective switch

Figure 63: DA16200 EVB Hardware Configuration

DA16200 EVB Ver 10.0 has the following components:

Table 16: 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 CN61 USB Port Provides UARTO for debug, UART1/2 fortest and SPI.
5 | J77 JTAG connector Connector for the IAR I-jet JTAG Debugger

VTref
GND
GND

1 «e2 |SWDIO / TMS
3 ee 4 |SWCLK / TCK
S ee6 [SWO/TDO

7 38 |TDI

9 e e 10| NRESET

GND

Note: Pin 7 of the I-Jet debugger cable is keyed with a white plug
so pin 7 must be removed from the EVB.

6 S27 Factory reset button Factory reset button using GPIOA_7.

To enable this button, set Pin 2 of SW4 to ON and pressthe
button for more than 5 seconds to initialize nmam data.

7 S11 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 SW51i1 RTC_WAKE_UP switch | Switch to wake up the board from sleep mode.
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No Name Description
9 SW6i RTC_PWR_KEY switch | Switch to turn the EVB ON and OFF.
10 | P67 Jumpers for Pin for connecting the external control signal with MCU.
RTC_WAKE_UP1 For normal operation, this jumper should be shorted.
P81 Jumpers for Pin for connecting the external control signal with MCU.
RTC_PWR_KEY For normal operation, this jumper should be shorted.
11 P17 External VDD External VDD (3.3V) can be supplied to the P1 pins.
For normal operation, this jumper should be shorted.
P27 Jumper to measure Pin for current measurement.
current consumption of the For normal operation, this pin should be shorted.
DA16200 . . .
- Pulloutthe Short Pin cap and use jumperwiresto
connectto the measuring equipment.
12 SW1i GPIO selection switch GPIO selection switch, default OFF, see Table 17.
13 SW2 i GPIO selection switch GPIO selection switch, defaultON, see Table 17.
14 SW3i GPIO selection switch GPIO selection switch, default OFF, see Table 17.
15 SW4 i GPIO selection switch GPIO selection switch, defaultON, see Table 17.
16 | SW7171 UARTO selection switch | UARTO selection switch, defaultON, see Table 17.
17 | SWB8, SW9i UART1/2 UART1/2 selection switch, default LEFT (UART1), see
selection switch
18 SW101i GPIO selection switch | GPIO selection switch, defaultON, see Table 17.
19 J2,J51 External pin-out GPIO connector.
e o e
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Table 17: DA16200 EVB Switch Description
Switch Pin Relevant GPIO ON OFF Default
SW1 1 GPIOA6 Connects FT2232H to SPI_CSB (Note 1) WPS OFF
2 GPIOA7 Connects FT2232H to SPI_CLK (Note 1) Factory Reset
3 GPIOA8 Connects FT2232H to SPI_MISO (Note 1) External pin-out
(J2/35) only
4 GPIOA9 Connects FT2232H to SPI_MOSI (Note 1)
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SW2 1 GPIOA4 Connects FT2232H to UART1_TXD External pin-out | ON
(J2/35) only
2 GPIOAS Connects FT2232H to UART1_RXD
SW3 1 GPIOAO Connects FT2232H to SPI_CSB (Note 1) External pin-out | OFF
(J2/35) only
2 GPIOAL Connects FT2232H to SPI_CLK (Note 1)
3 GPIOA2 Connects FT2232H to SPI_MISO (Note 1)
4 GPIOA3 Connects FT2232H to SPI_MOSI (Note 1)
SwW4 1 GPIOA6 WPS External pin-out | ON
(J2/35) only
2 GPIOAT Factory Reset
SwW7 UARTO_TXD Connects FT232H to UARTO_TXD NC ON
2 UARTO_RXD Connects FT232H to UARTO_RXD
SW8 - GPIOA4 Notavailable on DA16200 EVB V10.0 ConnectsSW2 | LEFT
(Right) to SW10 (Left)
SW9 - GPIOA5 Notavailable on DA16200 EVB V10.0 ConnectsSW2 | LEFT
(Right) to SW10 (Lett)
SW10 1 GPIOA4 Connects SW8to UART1_TXD External pin-out | ON
(J2/35) only
2 GPIOAS Connects SW9to UART1_RXD
Note 1 By default,the SPI interface is configured to supportfirmware download through the FT2232H. See

section 4.7 for details on how to configure the EVB to support AT Command processing froman MCU

directly connected to the SPI interface.

The current consumption can be measured at P2 jumper with current measuring equipment. See
Section 6.5 for details on the test setup.

When DA16200 EVK Pro is used for measuring current consumption, the P1 jumper must be
removed. For more information on DA16200 EVK Pro, see 6.5.2.

For more details on the DA16200 EVB, see the schematic Ref. [9].

A.2 DA16200 EVB Ver 9.0
Figure 64 shows the hardware configuration of the DA16200 EVB Ver 9.0.
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SW5 - RTC_WAKE_UP switch
© SW6— RTC_PWR_KEY switch
@ SW7 - UARTO selective switch
@ CN6 — USB port

(16) J3 — External pin-out

() J7 — JTAG connector

(@ DA16200MOD-AACWA32
— Dialog Wi-Fi Module

SW4 — GPIO selective switch

@ SW3 - GPIO selective switch

0 laIO( . @ SW2 - GPIO selective switch
.g = ‘] ~9mme L ox “' : @ SW1 — GPIO selective switch

5(4-01-) BOARD : Module IF
LOC No: S100X

VER 9.0_210205

(3 FT2232H block (2 Board information

(16 J4 — External pin-out @ P1, P2 — Jumpers to measure the current consumption
® S2 - Factory reset button

@ S1 - WPS button

Figure 64: DA16200 EVB Ver 9.0 Hardware Configuration
DA16200 EVB V9.0 has the following components:

Table 18: 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 CN67 USB port Provides UARTO fordebug, UART1/2 fortest and SPI.

5 | J77 JTAG connector Connector for the IAR I-jet JTAG Debugger
VTref SWDIO / TMS
GND SWCLK / TCK
GND 5 ee 6 |SWO/TDO
- 7 @8 |TDI
GND 9 e e 10| NRESET

Note: Pin 7 of the I-Jet debugger cable is keyed with a white
plug so pin 7 must be removed from the EVB.

6 S21 Factory resetbutton Factory reset button using GPIOA7.

To enable this button, set Pin 2 of SW4 to ON and pressthe
button for more than 5 seconds to initialize nwam data.

7 S11 WPS button WPS button using GPIOAG6.

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

8 SW51 RTC_WAKE_UP switch Switch to wake up the board from sleep mode.
9 SW617 RTC_PWR_KEY switch Switch to turn the EVB ON and OFF.

10 | P17 External VDD External VDD (3.3V) can be supplied to the P1 pins.
For normal operation, this jumper should be shorted.
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No Name Description
10 P27 Jumper to measure Pin for current measurement.
current consumption of the

For normal operation, this pin should be shorted.
DA16200

- Pulloutthe Short Pin cap and use jumperwiresto
connectto the measuring equipment.

11 SW11i GPIO selection switch GPIO selection switch, default OFF, see Table 19.

12 SW2 i GPIO selection switch GPIO selection switch, default ON, see Table 19.

13 SW31i GPIO selection switch GPIO selection switch, default ON, see Table 19.

14 SW4 i GPIO selection switch GPIO selection switch, defaultON, see Table 19.
15 SW7 1 UARTO selection switch | UARTO selection switch, default ON, see Table 19.

16 | J3,J471 External Connector Provides access to all pins of the DA16200MOD for testing and
debugging.

Table 19: GPIO and SPI Selection Switch

Switch | Pin Relevant On Off
GPIO
SwWi 1 GPIOA6 Connects FT2232Hto SPI_CSB WPS
2 GPIOA7 Connects FT2232Hto SPI_CLK Factory Reset
3 GPIOA8 Connects FT2232H to SPI_MISO Ext Con (J3/34) only
4 GPIOA9 Connects FT2232Hto SPI_MOSI Ext Con (J3/34) only
SW2 1 GPIOA4 Connects FT2232H to UART1_TXD Ext Con (J3/34) only
2 GPIOA5 Connects FT2232H to UART1_RXD Ext Con (J3/34) only
SW3 1 GPIOAO Connects FT2232Hto SPI_CSB Ext Con (J3/34) only
2 GPIOAL Connects FT2232Hto SPI_CLK Ext Con (J3/J4) only
3 GPIOA2 Connects FT2232H to SPI_MISO Ext Con (J3/J4) only
4 GPIOA3 Connects FT2232H to SPI_MOSI Ext Con (J3/34) only
SW4 1 GPIOAG WPS Ext Con (J3/34) only
2 GPIOA7 Factory Reset Ext Con (J3/34) only
SW7 1 UARTO_TXD Connects FT232H to UARTO_TXD NC
2 UARTO_RXD | Connects FT232H to UARTO_RXD NC

The current consumption can be measured at jumper P2 with current measuring equipment. See
Section 6.5 for details on the test setup.

When DA16200 EVK Pro Board is used for measuring current consumption, the P1 jumper must be
removed.

For more details on the DA16200 EVB, see the schematic Ref. [9].
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A.3 DA16600 EVB Ver 5.0
Figure 65 shows the hardware configuration of the DA16600 EVB.

11. SW3 - GPIO selective switch

6. SW1 - RTC Wake up2 key

7. SW2 - RTC power key

9. P1 — Jumper to measure the BLE current consumption

12. SW4 - GPIO selective switch
13. SW5 - GPIO selective switch
14. SW6 - GPIO selective switch
15. SW7 - GPIO selective switch
2. Board information

8. P2 — Jumper to measure the Wi-Fi current consumption

Boghod EVK vaio " Y. —r e =t > 5. J7 — JTAG connector

20218 =
18. SW10 — Switch to control the
SPDT

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

10. P10 — GPIO test purpose pin

23. J3 — GPIO external pin-out
22. J2 - GPIO external pin-out

17. SW9 - Switch to measure
the current consumption

21. S3 — Reset button of DA14531
20. S1 — WPS button of DA16200
19. S2 — Factory reset button of DA16200

4. CN6 — USB port (BLE)
3. CN1 — USB Port (Wi-Fi)
16. SW8 - GPIO selective switch
Figure 65: DA16600 EVB Hardware Configuration

DA16600 EVB has the following components:

Table 20: Components on DA16600 EVB

No Name Description
1 DA16600MOD-AACWAS2 Renesas Wi-Fi and Bluetooth® LE Module.
2 Board information Board version and manufacturing date
CN1i USB Port (Wi-Fi) Provides UARTO fordebug and UART1 for test.
4 | CN6i USB Port (BLE) Connectdirectlyto DA14531 fordebug only.
Note: Do not use this port during normal operation.
5 | J77 JTAG Connector Connectorfor IARs |-jet JTAG Debugger
VTref SWDIO / TMS
GND SWCLK / TCK
GND SWO / TDO
- TDI
GND nRESET

Note: Pin 7 onthe I-Jet debugger cable is keyed with a white plug
so pin 7 must be removed from the EVB.

6 SW1i RTC Wake up2 key Switch to wake up the board from sleep mode.
7 SW21 RTC Power key Switch to turn the EVB on and off.
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No Name Description
8 P27 Jumper to measure Jumperto measure currentused by the Wi-Fi device.
current consumption of i .
DA16200 For normal operation, this jumper mustbe shorted.
9 P17 Jumper to measure Jumperto measure currentused by the Bluetooth® LE device.
current consumption of For normal operation, this jumper mustbe shorted.
DA14531
10 P10 71 Jumper to test GPIO GPIO test pin.
Add jumpersfrom J2/J3to P10 to control the two LEDs using
GPIOs.
11 SW3i GPIO selective Switch GPIO selection switch, defaultON, see Table 21.
12 SW4 i GPIO selective Switch GPIO selection switch, default OFF, see Table 21.
13 SW5 1 GPIO selective Switch GPIO selection switch, defaultON, see Table 21.
14 SW6 i GPIO selective Switch GPIO selection switch, default OFF, see Table 21.
15 SW7 i GPIO selective Switch GPIO selection switch, default OFF, see Table 21.
16 SW8 i GPIO selective Switch GPIO selection switch, defaultON, see Table 21.
17 SW9'1i Switch to test current Switch to test currentconsumption using a pro board kit, default
consumption OFF.
18 SW101i Switch to control the Switch to control RF switchin DA16600MOD at test mode,
SPDT default OFF.
19 S27 Factory ResetButton Factory reset button using GPIOA7.
To enable this button, set Pin 2 of SW7 to ON and pressthe
button for more than 5 seconds to initialize nwram data.
20 S11 WPS Button WPS button using GPIOAG.
To enable this button, set Pin 1 of SW7 to ON and press the
button to start WPS mode.
21 S37 DA14351 Reset Button Reset button of DA14531 in test mode.
22 J2 7 External pin-out GPIO connector.
02 pozswelk <] T . = [ VBATBLE [123)
I S < > vop.pior 123)
[1.2] PO 2 T 3 > VBAT.WIFI [12.3]
1.2 cPio_3 = 0 { vbo_ Doz [12.3]
[l RTC_SENSOR_OUT 3 = { criocs [
1 GPio 11 — = [ > ePiocy 02
1 Fek = = [ > cPioce 12
22 J31 External pin-out GPIO connector.
[1.2 PO_10/SWDIO <} . po i1 (1]
[12) PO_SWLAN ACT } <DA16200 External SPI Master or Slave >
Ml po7BTPRIO | > fG;\?J_; 7[172]7 75;(({8& 777777777777777

. I
12 PO_GDEBUG ¢ {»yePi07 12 SPI_CLK

1 2
3 4
5 &
T B \
3 [ »| GPIO_8/BT SIG_OWLAN_ACT [1.2] SPI_MOSI/ MISO

I
»| GPIO_SBT_SIG_1BT_ACT [12] SPI_MISO/MOSI

12 po9DEBUG <}

[ 1z

n.2 PO_BBT_ACT I -[

PO_6 (Pin #11) should be connected to GPIOA9 (Pin #12) or
GPIOA10 (Pin#14) externally for BLE-Wi-Fi COEX.
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DA16600 EVB includes several switches, see description for each switch below.

Table 21: DA16600 EVB Switch Description

Switch | Pin Relevant pin ON OFF Default
SW3 1 DA16200 | UARTO_RXD | ConnectsFT232Hto UARTO_RXD NC ON
2 UARTO_TXD | ConnectsFT232Hto UARTO_TXD
Sw4 1 DA14531 | PO_8 Connects FT2232Hto PO_8 (UART_RXD) | External pin-out OFF
(J2/33) only
2 P0O_9 Connects FT2232H to PO_9 (UART_TXD)
3 PO_2 Enables Keil toolchain debug of DA14531
(SWCLK)
4 PO_10 Enables Keil toolchain debug of DA14531
(SWDIO)
SW5 1 DA16200 | GPIOC6 Connects FT2232H to UART2_TXD External pin-out ON
(32/33) only
2 GPIOCY7 Connects FT2232H to UART2_RXD
SW6 1 DA14531 | PO_5 Connect FT2232H to PO_5 (1-wire UART) | External pin-out OFF
(32/33) only
2 Connect FT2232H to PO_5 (1-wire UART)
SW7 1 DA16200 | GPIOA6 Notavailable on DA16600 EVB V5.0 External pin-out OFF
(32/33) only
2 GPIOA7
3 GPIOA8
4 GPIOA9
SW8 1 DA16200 | GPIOA6 WPS External pin-out ON
(32/33) only
2 GPIOA7 Factory Reset
SW9 1 DA16200 | Measuring Enables to measure current consumption Normal operation/ | OFF
current of DA16200 with EVK Pro. Need to connect
consumption | Need to remove jumper P2. P2
2 DA14531 | Measuring Enables to measure current consumption Normal operation/
current of DA14531 with EVK Pro. Need to connect
consumption | Need to remove jumper P1. P1
SW10 1 DA14531 | PO_6 Manual control of the intemal RF SPDT. OFF
Pin1 OFF &Pin2 OFF: interally controlled.
5 Pin10ON &Pin2 OFF: DA14531 RF path ON
Pin1OFF &Pin2 ON: DA16200 RF path ON

The current consumption can be measured at jumpers P1 and P2 with current measuring equipment.
See Section 6.5 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 pinl of
SW9. To measure the current consumption of DA14531, remove the jumper on P1 and turn ON pin2
of SW9. The current consumption of the DA16200 and the DA14531 can be measured

simultaneously.

For more information on the DA16600 EVB, see the DA16600 DEVKT Electric Schematic Ref. [10].

A.4 DA16600 EVB Ver 4.0
Figure 66 shows the hardware configuration of the DA16600 EVB.
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Figure 66: DA16600 EVB Ver 4.0 Hardware Configuration

DA16600 EVB Ver 5.0 has the following components:

Table 22: Components on DA16600 EVB

ID Name Description

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

2 | Board information Board version and manufacturing date

3 | USB Port (Wi-Fi) CN1 Provides UARTO fordebug and UART1 fortest.
4 | USB Port (BLE) CN6 Connectdirectlyto DA14531 for debug only.

Note: Do not use this port during normal operation.

5 | JTAG Connector J7 ConnectorforIARs I-jet JTAG Debugger

1 ee2 |SWDIO / TMS
3eed | SWCLK / TCK
S ee6 [SWO /TDO
7 e8 |TDI

9 ee 10| NRESET

7 mustbe removed from the EVB.

Note: Pin 7 onthe I-Jet debugger cable is keyed with a white plug so pin

6 | RTC Wake up2 key SW1 Switch to wake up the board from sleep mode.

7 | RTC Power key SW2 Switch to turn the EVB on and off.

8 | Jumper P2 Jumperto measure currentused by the Wi-Fi device.
For normal operation, this jumper mustbe shorted.

9 | Jumper P1 Jumperto measure currentused by the Bluetooth® LE device.
For normal operation, this jumper mustbe shorted.
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